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ABSTRACT 
Recent studies indicate that top-performing companies have higher-performing 
work environments than average companies. They receive higher scores for worker 
satisfaction with their overall physical work environment as well as higher effectiveness 
ratings for their workspaces (Gensler, 2008; Harter et al., 2003). While these studies 
indicate a relationship between effective office design and satisfaction they have not 
explored which specific space types may contribute to workers’ overall satisfaction with 
their physical work environment. Therefore, the purpose of this study is to explore the 
relationship between workers’ overall satisfaction with their physical work environments 
and their perception of the effectiveness of spaces designed for Conceptual Age work 
including learning, focusing, collaborating, and socializing tasks.  
This research is designed to identify which workspace types are related to 
workers’ satisfaction with their overall work environment and which are perceived to be 
most and least effective. To accomplish this two primary and four secondary research 
questions were developed for this study. The first primary question considers overall 
workers’ satisfaction with their overall physical work environments (offices, 
workstations, hallways, common areas, reception, waiting areas, etc.) related to the 
effective use of work mode workspaces (learning, focusing, collaborating, socializing). 
The second primary research question was developed to identify which of the four work 
mode space types had the greatest and least relationship to workers’ satisfaction with the 
overall physical work environment. Secondary research questions were developed to 
address workers’ perceptions of effectiveness of each space type.  
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This research project used data from a previous study collected from 2007 to 
2012.  Responses were from all staff levels of US office-based office workers and 
resulted in a blind sample of approximately 48,000 respondents. The data for this study 
were developed from SPSS data reports that included descriptive data and Pearson 
correlations. Findings were developed from those statistics using coefficient of 
determination. 
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Glossary 
 
Activity-based planning. An approach that anticipates functional worker needs and 
provides a variety of spaces to specifically accommodate specific types of work 
tasks.  
 
Carrying capacity. The level of life that can be supported by the productive land and  
water available or the bio-capacity of the Earth and refers to the relationship 
between natural capital and resource extraction with waste generation and renewal 
(Diamond, 2005; Orr, 2002). 
 
Collaborating Work Mode. Work with another person or group to achieve specific  
business goals. Collaborating work is characterized by working with others to 
plan, strategize, share knowledge and information, problem solve, innovate, create 
and produce as a team and may be accomplished through both scheduled and 
unscheduled activities. 
 
Community cohesion. Social capital described as trust, norms and networks needed to      
             facilitate cooperation in a community (Putnam, 1993). 
 
Cultural Code. Characteristics that uniquely define an organization based on their norms,  
values, beliefs, history, culture and market (Sullivan, 2008). 
 
Design.  “Ultimately, anything purposeful can be called an act of design…[design is] the  
 creation of form” (Farson, 2008, p. 35).   
 
Design Thinking. A process where designers endeavor to “match human needs with  
available technical resources within the practical constraints of business…This 
process relies on the ability to be intuitive, recognize patterns, to construct ideas 
that have emotional meaning as well as functionality, to express ourselves in 
media other than words or symbols” (Brown, 2009, p. 4). 
 
Effectiveness. Office workspaces that deliver value to the worker by providing  
workspaces that support the work tasks or modes of work of Conceptual Age 
workers that enhance productivity (Becker 2004; Duffy 1998). 
 
Efficiency. Office workspace that provides an interchangeable kit of parts consistently  
applied to each worker and work group to support flexibility and the of 
reorganization of workspace (Becker, 2004; Duffy, 1998).  
 
Focusing Work Mode. Individually performed work tasks that require concentration and 
uninterrupted effort to a particular task or project and is characterized by tasks 
that include thinking, reflecting, analyzing and problem-solving, creating, 
imagining, reviewing, assessing and producing work. 
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Functional Diversity. In office space, the provision of workspace that supports a variety  
of work styles and work tasks (Alexander, 1977; Becker and Steele, 1995). 
 
Industrialism.  Production-based values and beliefs that shaped paradigms and provided  
 the social structure of the Industrial Age (Castells, 2004).   
Informationalism.  A technology-based social structure that has expanded the human 
capacity for information processing and communication through the use 
microelectronics and software or electronic social networks (Castells, 2004). 
Learning Work Mode. The process of acquiring knowledge of a subject or skill though 
education or skill-building exercise. Learning is characterized by problem-
solving, memorization, concept exploration and development, discovery and 
reflection. This task may be accomplished through formal classes, individual 
initiatives or informal peer-to-peer or peer-mentor interactions. 
 
Office design. The art and science of developing office work environments that house the  
quantitative and qualitative functional requirements of each company through the 
development of spaces that support specific work processes (Duffy, 1998). 
 
Organizational Ecology. The approach each organization’s leaders choose to convene  
their employees in space and time to achieve a long-term competitive edge 
(Becker and Steele, 1995). 
 
Paradigm. Truth defined and controlled by principles that order the experiences of a 
specific social constituency and transform knowledge into useful social and 
economic norms (Castells, 2004). 
 
Paradigm Shift. Social or technological conditions necessary for paradigms to be 
challenged and changed (Castells, 2004). 
 
Productivity.  In office workplaces productivity is defined as economic output (Hall  
 2010).  Output may be measured in units of production- e.g., call center   
 response rate, measures of customer satisfaction, number of process   
 improvements, number of new patents, launch of new products to market, or 
 shorter product development cycles. 
 
Renewable Bio-Capacity. The self-renewing resources necessary for human survival 
(Diamond, 2005; Orr, 2002). 
Social cohesion.  Within the office environment is defined as issues associated informal 
 communication and the associated issues of interaction and autonomy (Gladwell, 
 2000). 
Socializing Work Mode. Interactions in the workplace that create common bonds and 
values and are characterized by development of a collective identity, collegiality 
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and productive relationships. The product of the social work mode is social 
capital (Chui, 2004). 
 
Sustainability. "Development that meets the needs of the present without compromising 
the ability of future generations to meet their own needs" (Union of Concerned 
Scientists et al., 1987). 
 
Sustainability, Built Environment. The three interrelated dimensions of environmental,  
economic and social sustainability related to the design, maintenance and 
operation of the built environment (USGBC, 2007). 
 
Sustainability, Economic. In the built environment understood as profit and considers the  
long-term financial viability of companies and communities, including the value 
of worker productivity (USGBC, 2007). 
 
Sustainability, Environmental. The interrelated issues of resource extraction, use and  
overuse with the corollary issue of waste generation and addresses issues 
associated with the extraction and use of natural resources to produce finished 
products (USGBC, 2007). 
 
Sustainability, Social. The values, norms, customs, social structure and lifestyle of a  
community (USGBC, 2007). 
 
Sustainable Office Design. Design solutions that address the three dimensions of  
sustainability – the economic, social and environmental issues associated with the 
design, construction, operation, maintenance and use of the office work 
environment (USGBC, 2007). 
Thermodynamics, First Law.  States that matter and energy cannot be created or   
 destroyed that is the basis of the concept of conservation of natural resources 
 and environmental entropy (Anderson, 1998).   
Thermodynamics, Second Law.  States that matter and energy tend to disperse- once 
 released into the environment, everything that is concentrated will eventually 
 migrate into the broader environment (Anderson, 1998). 
Worker productivity.  Worker productivity is defined as economic output, for example 
increased market share, call center volume or faster product development cycle 
times.   
 
Work mode.  Is defined as the ways and means that people engage and perform their work 
and are the issues that are most related to the economic dimensions of sustainable 
office design understood as productivity (Alexander, 1977; Becker, 2004; 
Gensler, 2006).   
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Work Mode, Collaborating.  Work with another person or group to achieve specific  
 business goals (Duffy, 1998; Gensler, 2006). 
Work Mode, Focusing.  Work that requires the individual ability to concentrate and  
 devote uninterrupted effort to a particular task or project and is characterized 
 by tasks that include thinking, reflecting, analyzing and problem-solving,  
 creating, imagining, reviewing, assessing and producing work (Duffy, 1998; 
 Gensler, 2006). 
Work Mode, Learning.  Work that involves acquiring new knowledge of a subject or skill 
through education or skill-building (Duffy, 1998; Gensler, 2006). 
Work Mode, Socializing.  Work that requires social interaction with other workers or 
 workgroups that creates common bonds and values and are characterized by 
 development of a collective identity, collegiality and productive relationships 
 (Duffy, 1998; Gensler, 2006). 
Worker Satisfaction.  The “presence of positive workplace perceptions and feelings are 
 associated with higher business-unit customer loyalty, higher profitability, higher 
 productivity and lower rates of turnover” (Harter, Schmidt and Keyes, 2003, p. 1). 
Worker Wellbeing.  Worker health and comfort issues closely related to the physical 
 environment including indoor air quality, access to natural light and views,  
 thermal comfort, ambient sound conditions and lighting conditions appropriate to 
 function (USGBC, 2007). 
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CHAPTER ONE 
OFFICE WORK ENVIRONMENTS 
Personal Perspective 
 
Professions are defined by the unique value they deliver to society and the 
prescribed education, experience and credentials necessary to practice. Beyond that, the 
researcher believes that careers are experienced through a commitment to the related 
dimensions of professional practice, scholarship and stewardship. Practice at the highest 
level is informed through scholarship and the cycle of learning and teaching. Stewardship 
is the commitment of the professional to take care of and give back to the profession, 
supporting its ongoing development and integrity (Calmenson, 2001). 
The researcher has been practicing and teaching in the field of interior design for 
30 years. The blend of practice, scholarship and stewardship has afforded the opportunity 
to develop research through academic resources and test new approaches on a variety of 
complex institutional and corporate projects. It is through this experience that the 
researcher has observed the common pathology of the design process, how it is applied to 
each client’s project, the resultant design solutions and how those solutions have been 
tested over time.  
Through this period, the researcher has observed economic evolution that 
flattened client business structures to enable them to be more responsive to market 
demands and contain rising costs. These economic shifts have caused our clients to 
change their perspectives as they address social and business trends. Economic 
globalization, worker demographics, the explosion of technology and a new focus on 
sustainability have changed the way clients conduct almost every aspect of their business. 
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These trends have influenced the nature of work and the design of office workplaces. 
Business leaders are constantly challenged to absorb change faster and more effectively, 
often without a clear understanding of the consequences of their actions. Consequences – 
whether expected or unintended – have had an impact on businesses’ effectiveness in the 
marketplace, team members and the environment. For those nimble enough to compete, 
design has often become an enabler and the association between effective design and 
effective business outcomes has become more evident (Becker & Steele, 1995; Gensler, 
2008). 
The next sections of this chapter discuss trends that are influencing the design of 
office workplaces. Next, these trends and the relationship of worker satisfaction and their 
perceptions of the effectiveness of their office work spaces will be introduced. Finally, 
the purpose and rationale for this study are presented with a brief discussion of potential 
outcomes. 
Background 
Four global trends are influencing the current design of office workplaces. The 
first and most profound trend of this period is the middle 20
th
-century development of 
computers and the continued evolution of micro-processors allowing computing 
technology to become small, mobile, powerful, inexpensive and secure. Micro-processing 
has become ubiquitous, transforming virtually every aspect of modern life. Technology 
fuels the work of most office-based jobs and has transformed the design of the office 
workplace. Robust computing devices allow workers for the first time in history to work 
anywhere, at any time of the day, decoupling the worker from the workplace. This 
change has caused a shift in work tasks from individual heads-down work conducted in 
  
3 
individual workstations collaborative tasks conducted in less formal, transient communal 
workspaces. The technology associated with personal computing devices also has 
enabled the development of social media, the vast new global communication network 
linked together by small, personal computing devices. This new method of 
communication has provided the basis for the evolution of social structure in the office 
environment from the formal, hierarchical industrial models of the past to new, nimble, 
informal networks (Becker & Steele, 1995; Castells, 2004; Duffy, 1998). 
The second trend is an outgrowth of powerful computing technology which has 
resulted in a true global economy (Florida, 2007). Technology has allowed the national, 
industrial-based economies of the past to evolve into a new, technology-enabled global 
economy. Although economies are still closely intertwined with national political 
interests, the 2008 world-wide economic recession was evidence of the interrelated nature 
and interdependency of a networked global economy. Companies of all sizes are 
positioned on a level playing field in a world-wide market as small businesses ably 
compete with industry giants for resources, workers and customers. 
The third trend is concerned with issues of sustainability that arose from an 
increased awareness of environmental disasters of the middle 20th-century where there 
was evidence of environmental damage associated with industrial and agricultural 
development of the industrial age. As the economy was evolving globally, social 
networks developed through personal computing provided the media for individuals to 
coalesce around environmental issues. Much of the success of the world-wide progress 
on issues of sustainability may be attributed to the rise of social networking (Castells, 
2004; Hawken, 2007). Another factor was the United States Green Building Council’s 
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(USGBC) development of the Leadership in Energy and Environmental Design 
(LEED
TM
) program, which included the establishment of sustainable design building 
guidelines and a special accreditation for qualified design and real estate professionals. A 
new focus on building sustainability evolved into new paradigms that caused a shift from 
complacence to awareness, and the collective actions of institutions and individuals have 
resulted in more sustainable policies and built outcomes (Beatley, 2004; Hawken, 2007; 
Orr, 2002). Additionally, damage to the environment specifically associated with the 
building construction process, use, maintenance and operation became understood and 
was further explored. Awareness of issues of sustainability has caused designers, 
contractors and clients to be more concerned about the development of sustainable 
projects and the importance of enduring, agile building design solutions that address both 
immediate facility requirements and anticipate long-term needs. Concerns with built 
environment sustainability started evolving in the late 1900s and continued today, with 
increasing attention paid to public and private agencies, regulation and legislation. 
Further, application of sustainable guidelines for the design and use of offices has 
become a consideration by business owners and their need to support their workers’ well-
being as well as improve their economic success through more sustainable business 
practices.   
The shift in global population is the fourth trend and has changed the composition 
of the workforce. Due to global economic conditions and shifting social structure, 
workers in industrialized economies approach their careers as engagements rather than 
the employment-for-life approach of earlier generations (Florida, 2002; Pink, 2005). 
Falling birthrates in many western countries in the late 20
th
-century resulted in a 
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shrinking population of workers. The economic downturns of the new millennium and 
the continued demand for seasoned workers have caused workers to retire later in life 
resulting in three or more generations of workers in the workforce. Middle-age to older 
workers may be caring for both children and parents in their homes and are challenged to 
balance work and personal priorities (Leiserowitz, 2010). At the same time, younger 
workers are tied to their social computing devices, and their communication strategies 
differ from their colleagues who are of a different generation.  
Consequences of Global Trends for Office Design 
The confluence of these trends has changed the composition of the workforce and 
the purpose and role of office workplaces. New workplaces must be composed of agile, 
modest components that are designed specifically to meet the needs of a 24/7, global, 
culturally diverse and mobile workforce, casting a new direction in office workplace 
design. This has caused designers to reconsider the purpose, function and role of 
corporate office workplaces (Godin et al., 2009). They must now consider the infusion of 
micro-technology into the workplace as well as the impact of mobile workers untethered 
from the workplace. Next, they must consider the emergence of a global economy that 
provides management with employment paradigms that require a variety of work tasks 
that may achieve greater productivity, innovation and responsiveness in the marketplace. 
Worker demographics and priorities have also shifted from predominantly middle-aged, 
white, male workers to a multi-generational, multi-cultural workforce comprised of men 
and women. Because of the high value business enterprises place on learning, there is 
increasing demand for flexible workspaces that accommodate training, informal 
mentoring and peer-to-peer learning. Additionally, new millennium office design requires 
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consideration of employees’ methods of communication and individual work modes such 
as individual focusing or interactive collaborating work activities. 
Finally, designers are addressing the sustainability of office environments. More 
stringent regulations and worker demand have focused greater attention on healthier, 
safer and more environmentally sustainable workplaces. There are many examples of 
LEED criteria and data from studies that indicate a positive relationship between 
environmental factors of sustainability including air quality, access to exterior views and 
daylight – attributes associated with employee well-being. Issues associated with social 
and economic sustainability require alternate methods to measure the impact and have not 
been broadly considered in USGBC standards and other studies. While there are studies 
that link worker satisfaction with their work environment, there has been little study of 
the impact of the design of specific work space types related to perceptions of office 
work space effectiveness.  Worker satisfaction and the effectiveness of the design of 
office workspace are components of productivity as an aspect of economic sustainability. 
These issues have not been explored and may justify investment in specific aspects of 
office interiors that could contribute to greater productivity and economic sustainability. 
These global trends have resulted in a shrinking, aging, multi-generational and 
culturally diverse workforce that values autonomy and flexibility (Gandel, Godin, Fisher 
and Fitzpatrick, 2009; Florida, 2007; Pink, 2005). Corporate and intuitional leaders have 
realized that workers themselves are a differentiator between top-performing and average 
companies, which creates demand for the best workers. Businesses are competing 
globally for top performers who drive innovation and are looking for ways to increase 
workers’ productivity. Office workplace design has been found to be a factor in worker 
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performance and has been shown to be an employment differentiator to the best workers 
as they consider their employment options (Lee & Guerin, 2009). Recent studies have 
identified employee engagement as an important factor in business success as well as in 
the recruitment and retention of the best workers (Gallup, 2012; Harter, Schmidt & 
Keyes, 2003). Business leaders and designers are considering worker satisfaction with 
their overall physical work environment as an important factor to the success of the 
business. This research further explores the relationship of workers’ satisfaction with 
their overall work environment and perceptions of the effectiveness of their workspaces.  
Worker Satisfaction 
Worker satisfaction with their physical office environment is a component of the 
fiscal success of an organization and surveys of office workers indicate a clear 
relationship between high enterprise performance, and high employee engagement or job 
satisfaction (Gallup, 2012; Gensler, 2008). Engagement is the key indicator of worker 
satisfaction. Companies that have engaged organizations have 3.9 times the earnings per 
share growth rate compared to organizations with lower engagement in the same 
industry. According to a 2012 Gallup survey, engagement is directly linked to worker’s 
sense of wellbeing. The survey further identifies a relationship between productivity and 
wellbeing as well as improved individual accountability (Gallup 2, 2012). 
Worker satisfaction is defined as the “presence of positive workplace perceptions 
and feelings [that] are associated with higher business-unit customer loyalty, higher 
profitability, higher productivity and lower rates of turnover” (Harter, Schmidt & Keyes, 
2003, p. 1). Changing trends also indicate that the work force is increasingly seeking 
greater purpose and growth through their work as an aspect of worker satisfaction 
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(Gallup, 2012; Pink, 2005). Studies have indicated a clear relationship between worker 
satisfaction with the built environment of their office workplaces, job satisfaction and 
business outcomes. The positive relationship between workers and their employers 
“relates to efficient application of work, employee retention, creativity and ultimately 
business outcomes” (Harter et al., 2003, p. 205). A majority of employees desire greater 
meaning and opportunities for personal development for their work and seek 
opportunities for work that is enjoyable, fulfilling and socially useful (Avolio & Sosik, 
1999). The “investigation of the happy-productive worker clearly links emotional well-
being with work performance” (Harter et.al., 2003, p. 206). 
Workspace Effectiveness 
Management and workers perform within the framework of a broader context 
where the effectiveness of workspace may impact worker satisfaction with their physical 
work environment. Effectiveness is defined as office workspaces that deliver value to the 
worker by providing spaces that support the work tasks or modes of work that enhance 
productivity (Duffy, 1998). Effectiveness delivers value to the worker by providing 
workspaces that support the work tasks or modes of work of Conceptual Age workers 
that enhance productivity.  Effective workspaces address issues of wellbeing, 
productivity and social cohesion as shown in Figure 1.1. 
Research Problem 
Although there are many factors that contribute to workers’ satisfaction with their 
workplace, this research explores those factors related to the design of the physical 
interior environment. Research indicates a clear relationship between workers’ 
satisfaction with their office environments and worker engagement – a factor of 
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enterprise success (Harter, Schmidt & Keyes, 2003; Lee & Guerin, 2009; Guerin, 
Brigham, Kim, Choi, Scott, 2012; Hall, 2010). Studies have identified employee 
perceptions of the effectiveness of the overall work environment to be a factor related to 
satisfaction (Gensler, 2008) but worker perceptions of the effectiveness of workspaces 
designed specifically for different work tasks as they may be related to workers’ 
satisfaction with their overall physical work environment has not been explored. 
The basis of this study is the Harter, Schmidt and Keys (2003) meta study of 
factors that contribute to high performance work environments. A model of their findings 
is shown in Figure 1.2. They found that effective work environments rely on good design 
features that support workers, the first circle in the model.  These can increase workers’ 
engagement in their work and, hence, their satisfaction, the second circle. Satisfied 
workers lead to higher productivity, the third circle, which then leads to higher business 
performance, i.e., an economically successful business enterprise, the fourth circle. 
Investigation of the model is important to designers’ understanding of the relationship 
between design solutions and sustainable business outcomes. 
Purpose 
The purpose of this study is to explore workers’ satisfaction of with their overall 
work environment the effectiveness of workspaces specifically intended to support the 
four modes of work.  Worker satisfaction with their office work environment is an 
indicator that differentiates top-performing companies (Gensler, 2008). Further, 
productivity in high performing (highly productive) business enterprises, has been shown 
to be related to workers’ perception of effectiveness of their work environment. An 
understanding of the relationship between satisfaction and effectiveness  may provide 
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insight into specific workspace types where corporate leaders may choose to invest in the 
workplace to enhance worker engagement and satisfaction – issues that impact their 
bottom line (Harter, et.al, 2003) . Therefore, the purpose of this study is to investigate the 
relationship between workers’ overall satisfaction with their physical work environments 
and their perception of the effectiveness of spaces designed for learning, focusing, 
collaborating, and socializing work tasks.  
Rationale 
Highly effective workplaces have become enablers and differentiators between 
economically successful companies and those that are challenged to compete in a shifting 
global economy. Results from recent studies indicate that top companies have higher-
performing work environments than average companies (Gensler, 2008; Harter et al., 
2003). While these studies indicate the positive relationship between effective office 
design and enterprise performance, these studies have not explored which space types 
may contribute to workers’ overall satisfaction with their physical work environment. For 
example, the individually assigned workstation for heads-down work is giving way to 
alternative workspaces that support other work tasks that require collaboration. Further, 
although some studies look at workstation effectiveness, these studies have not 
investigated workspaces designed to support specific work tasks as a factor of satisfaction 
(Guerin et al., 2012). 
Although workers may or may not specifically perceive a relationship between 
effectiveness and satisfaction, their perceptions of effectiveness of workspace types that 
may be indicators of whether or not their office workspaces contribute to workspaces that 
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are healthy, productive and promote social cohesion – factors of sustainable workplaces 
(USGBC, 2007) and engagement (Harter, et.al, 2003).   
Business leaders who are responsible for the funding, planning and design of 
office workplaces focus on bottom-line results. Sustainability, which is becoming a more 
high profile issue, is often still considered an enhancement and not a contributor to 
improved worker productivity or bottom-line performance.  The perception of higher 
project costs associated with the design and construction of work environments that 
enhance workers’ satisfaction without a clear link to improved productivity is the leading 
reason for resistance to investment of funds to provide effective office workplaces 
(IFMA, 2008). This research is designed to identify which workspace types are related to 
workers’ satisfaction with their overall work environment and which have the greatest 
and least relationship. 
Contributions of this Study 
The 2008 Gensler study identified that the interiors of top-performing companies 
delivered 14% greater worker productivity than interiors of average companies (Gensler, 
2008). Corporate leaders and facility managers have consistently cited return on 
investment as the primary reason their companies have not invested in office interiors 
(IFMA, 2008).  Without a clear understanding of return on their investment, many 
indicate that when they do provide improvements they are motivated by public 
perceptions of their company’s commitment to worker satisfaction or employee demands. 
One percentage point of increased productivity due to improved workplace performance 
as a result of the implementation of design strategies to enhance the effectiveness of 
office workspace could result in significant improvement in the bottom line or 
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achievement of other company goals such as employee retention or recruitment (Gallup, 
2012).  
Results from this study may provide greater understanding of the effectiveness of 
office workplaces design solutions. For example, findings may assist designers in 
diagnosing specific issues in workplace design that support different work tasks. This can 
help to support corporate decision makers in investing in office work environments as a 
means to improve worker satisfaction, engagement and productivity. Results may also 
provide designers with a means to evaluate new design solutions that may be steps in the 
continued improvement and innovation in office workplace design. 
Employers and workers may not recognize that features as break areas, spaces for 
formal and informal meetings and learning spaces that encourage information exchange 
and build knowledge, trust, shared values and embed a healthy corporate culture as 
factors important to their overall success (Harter, et.al, 2003).  These factors may 
contribute to employee perceptions of workplace effectiveness that lead to greater job 
satisfaction and engagement.  This research is intended to provide evidence of which 
space types contribute to greater worker satisfaction.   
Findings from this research may assist clients in making decisions regarding new 
projects or improvements to their existing facilities that justify project budgets for the 
development of more effective office workplaces. Results may support design teams in 
developing solutions that support their clients’ decisions based on empirical data rather 
than anecdotal information.  Built outcomes can be measured against benchmarked 
existing conditions to better understand the effectiveness of space types and the 
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relationship of those space types to worker satisfaction with their overall physical work 
environment.  
Approach 
Chapter Two will review literature to support this problem and approach by 
considering the historical context of office work and workplace design and how it has 
evolved through each economic era, from early models in the Industrial Age through 
recent developments in the Conceptual Age of the new millennium. The influence of 
managements’ beliefs and how they have informed office design will be explored. Social 
and sustainability theories will also be addressed. Findings from the literature review are 
presented at the end of Chapter Two and provide a basis for this research project. Chapter 
Three describes the research study methods using data collected from Gensler’s 
Workplace Performance Index (WPI) survey. Chapter Four analyzes data from a portion 
of the WPI data base and uses descriptive data, Pearson correlation and coefficient of 
determination to inform study findings found in Chapter Five. 
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CHAPTER 2  
LITERATURE REVIEW 
The literature review for this project spans topics that develop the background 
necessary to prepare the researcher to study the issue of workers’ satisfaction with their 
work environments and the effectiveness of workspaces designed for specific work tasks. 
To establish a basis for this study, literature was reviewed about the history of work and 
the evolution of workspace throughout the Agrarian, Industrial, Knowledge, and 
Conceptual Ages. Management, sustainability and social theories were explored that 
inform the design of contemporary office workplaces. They underpin the principles of 
office design that support workers’ functions. Historical context frames these current 
issues and supports concepts for more effective office workplaces necessary to sustain 
workers, enterprises and the environment in the 21
st
 -century. Finally, this chapter will 
conclude with the findings from the literature review that inform the subsequent stud 
questions and research approach.  
Context: History and Nature of Work and Workplaces 
 
Human beings spend the largest portion of each day in enclosed space, perhaps as 
much as 85 percent of time is spent in environments designed to shelter and support the 
various activities of living, working and recreation (Klepeis, Nelson, Ott, Robinson, 
Tsang, Switzer, Behar, Hern, Englemann, 2006). Early civilizations sought security from 
elements and predators in the protection of caves. Later societies used the materials and 
technology of their day to develop more sophisticated dwellings and eventually 
communal structures to house the everyday activities of personal and civic life as an 
expression of their material culture and values (Maslow, 1970; Prown, 1982). 
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In the mid-1800s as the Agrarian Society shifted to the Industrial Age and the 
nature of work that was once conducted almost entirely outside shifted to factories and 
later into modern offices designed to accommodate the work, workers and technology of 
their time. A reality of modern life is that many spaces are not designed to support work 
process or the functional realities of workers and the demands of 21
st
-century life. The 
rooms, corridors and lobbies of typical schools, hospitals, offices and shops of modern 
buildings were designed to meet different needs. They are often crowded, disorganized 
and disconnected from the natural environment. In contrast, historic interiors were a 
natural result of the building process, available building materials, climate and context, 
and form and function and were furnished in the objects and styles of the material culture 
of their time and place (Pile, 2003; Prown, 1982).  The modern office work environment 
is often a sea of workstations with high panels that limit worker access to natural light 
and views and inhibit worker interaction. 
Well-designed modern interiors are rarely the result of chance. The design of 
complex work environments for contemporary business enterprises reflects the attitudes 
of corporate leaders. The demands of the workers themselves have also become 
influencers and issues associated with health, safety, welfare and sustainability have 
become drivers – issues that impact worker performance.  Modern office design 
considers qualitative issues as brand and shifting customer demands, as well as 
quantitative issues of work process, technology and function. These are addressed within 
the context of a diverse, global economy and concerns regarding sustainability (Becker, 
2004; Becker & Steele, 1995). 
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Each economic era evolves in response to the conditions of society, 
demographics, market demand, technology and competition (Pink, 2005). Corporate 
leaders are influenced by these conditions and the social paradigms of each age which 
form the basis of attitudes that shape their decisions regarding office design. Over time, 
as leaders’ attitudes changed and the nature of work evolved, so has the design of the 
workplace. Through the economic transitions, workspace shifted from fields to factories 
that housed manufacturing to offices that accommodated administrative tasks. From the 
early years of the Industrial Age to the diverse workplaces of the Conceptual Age, 
workplaces have developed in response to social trends, changing technology, worker 
demands and attitudes of corporate leaders (Becker & Steele, 1995; Florida, 2002; 
McGregor, 1960). 
The middle 19
th
-century saw the Industrial Age economy fueled by factories that 
required large numbers of employees, raw materials and transportation. More 
organization was required to manage resources and new knowledge-based administrative 
work developed to support industry. The middle 20
th
- century saw the rise of new 
technologies and knowledge itself became an economic driver causing the emergence of 
a new Information Age. Three distinct economies developed within the Information Age 
due to the continued evolution of computer technology – the information economy, 
dot.com economy of the late 20
th
-century and the creative economy of the early 21
st
-
century (Iannacci, 1998). Affluence, technology and globalization drove the Information 
Age and the transition to a new economic era – the Conceptual Age. Unlike management 
skills that were highly valued in the Industrial and Information Ages, workers of the 
Conceptual Age are creators and empathizers that see patterns and integrate broad 
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concepts into new ideas. Figure 2.1 shows the impact of relationship of the economic eras 
and affluence, technology, and globalization (Pink, 2005). 
 Economic eras are defined by prevailing social and economic conditions of their 
day including the nature of competition, availability of raw materials and labor, consumer 
demand and conditions of trade that influence the types of work products or services 
produced. Technology drives changes in work process and improvements in productivity. 
Social paradigms of each period frame management’s attitude about the nature of work 
and workers and the design of their work environment. These include the influences of 
greater awareness of issues associated with the use of resources on environmental, social 
and economic sustainability. The next section will review the economic eras and the 
changing nature of work. After a brief discussion of the Agrarian Age, each succeeding 
economic era will include a discussion of the social, work, technology, management, 
design and sustainability factors that influenced office design of the era. 
Agrarian Age: Middle Ages – 1850 
 The Agrarian Age was centered on the social structure of the farm and craft-based 
work of the nuclear families that raised and consumed or traded crops for their livelihood. 
The work of this period focused on raising animals and food and was generally self-
sustaining within the parameters of the available land. Because farmers were inherently 
tied to the land, successful agriculture-based cultures were aware of the opportunities and 
limitations of their natural resources and lived communally within those parameters (Orr, 
2002). Two social classes co-existed through much of this era – a wealthy, aristocratic 
class and working poor. Craft-based guilds developed in the Middle Ages and 
Renaissance with specialization and the tradition of making material goods to sell and 
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trade, bringing rise to a new middle class (Pink, 2005). During this period, whether 
communities would flourish or perish was dependent on balancing available natural 
resources necessary to sustain food and fuel supplies. 
Industrial Age: 1850 – 1950 
 Social.  The work of the Industrial Age shifted from fields to factories. The social 
structure was based on Industrialism with a clear, hierarchical economic and social 
structure that provided a broad base of laborers and small group of wealthy industrialists 
at the top of the hierarchy (Castells, 2004). Jobs were plentiful and with employment 
came the evolution of the middle class. These generations of workers sought home 
ownership and improved quality of life enabled through steady employment in factories. 
While working conditions were harsh, workers would hire into jobs and often spend their 
entire working lives with one company and in one job. This era also saw the rise of labor 
unions and the opportunity to collectively bargain for better working conditions and 
higher pay. A stable and plentiful workforce of emigrant European workers populated US 
factories with generations of factory workers. Industry leaders’ attitudes about work, 
workers and productivity are reflected in the design of those early industrial workplaces 
where there was little consideration for worker health, safety or wellbeing, waste or 
resource use.  
Work.  Through this era, the nature of work itself evolved. Unlike the individual 
or family-based work of the Agrarian Age, the work of the Industrial Age moved inside 
and focused on the mass production of manufactured products. Industry required 
quantities of raw materials for energy and production and teams of workers to accomplish 
the demanding and specialized work of the assembly line. 
  
19 
Technology.  The Industrial Age was born out of the technological advances that 
fueled a new economic era. The steam engine, assembly line, cotton gin and power loom, 
together with the growth of railroads and steam ships provided the technology and 
transportation that delivered new products and new work to a growing middle class and 
growing American economy. In the summer of 1869, the US transcontinental railroad 
connected the east with the west enabling a steady flow of raw materials and finished 
products between coasts and greatly reduced the transit time necessary for overland or 
sea freight transport. Steam powered ships enhanced commerce, which improved the 
speed and reliability of commercial transit. The U.S. was becoming an economic world 
leader (McCullough, 2011). The product of this era was manufactured goods with a focus 
on speed to market, standardization, uniform quality and improved worker productivity. 
Technology fueled the demands of a new middle class and the newly created wealthy 
class of industrial leaders. 
Administrative tasks necessary to manage the business of the Industrial Age 
began to emerge in the early 19
th
-century and design of the first office work 
environments developed from the same approach as factories. The large scale growth of 
the textile industry in the 1830s and later the expansion of the railroads in the 1890s 
required greater administration to organize and manage the resources of rapidly growing 
industries. These industries saw the first real attempts to organize what would be 
identified today as knowledge work in places that would be recognized as offices. From 
these Dickensian beginnings, the office evolved to support the development of modern 
enterprise (Probst, 1968). 
  
20 
Management.  New production methods required greater management and 
organization of resources than the earlier Agrarian Age. In the Industrial Age, 
management believed that workers were most productive when subject to constant 
supervision and strict performance requirements due to the prevailing belief that humans 
were not inclined to productive work activity (Hicks & Gullet, 1981). Through this 
period, new concepts were developed to organize work processes that supported 
continued improvement in worker productivity and owner prosperity. Mary Parker 
Follett, an early 20
th
-century business scholar, defined management as the art of getting 
things done through people (Graham, 1995). Henri Fayol added to the definition and 
considered the functions of management that included planning, organizing, leading, 
coordinating and controlling resources (Hicks & Gullett, 1981). Together these concepts 
form the foundation of modern management theory. 
Early evidence of the influence of management theory on office design can be 
seen in the factories of the Industrial Age. Frederick Taylor and Henry Ford pioneered 
the development of the assembly line, a linear process that organized specialized tasks 
along a production line used to manufacture the first automobiles. The assembly line 
provided an efficient method for manufacturing products that resulted in high yield and 
consistent quality. The worker in Taylor’s approach specialized in a singular task and 
performed that task to perfection along a production line where workers were an 
extension of the assembly line itself. Workers were subject to constant observation with 
the belief that if left unsupervised, the quality and quantity of their work would diminish, 
confirming an underlying belief that humans fundamentally are not inclined to 
industrious endeavors (McGregor, 1960). 
  
21 
Design.  For more than a century, work itself underwent a revolution, while the 
physical environment lagged behind (Probst, 1968). Early office design was based on 
Taylor’s and Ford’s assembly line design, with knowledge replacing goods as the unit of 
production. Early offices were designed with gridded rows of desks and chairs located 
adjacent to factory or warehouse floors, similar to how machines were organized on a 
factory floor. Aided by new telephonic technology, offices were later disengaged from 
their industrial roots and were relocated to office parks and towers. These workplaces 
offered little personalization of the individual workspace or consideration for different 
work processes of various work groups. This approach is evident in the 1935 Johnson 
Wax Building in Racine, Wisconsin (Pile, 2005) shown in Figure 2.2. 
  The underlying design program for these environments assumed that office 
workers, similar to factory workers, were part of a larger, linear production process as 
shown in Figure 2.3 that considered quantitative, easily measured outcomes (Brill, 1998).  
Similar to factories, the work process of this period was singular with one person 
addressing a single task. Collaboration and socialization were discouraged and viewed as 
non-work. Workers were trained to a position that was intended to provide the skills 
necessary for their life-long job with the company and further training was limited to the 
rare change in technology (Hicks & Gullett, 1981). 
Sustainability.  The Industrial Age saw unprecedented global economic 
expansion. However, the prevailing social and economic paradigms of this period gave 
little consideration to issues of natural resource use or waste as consequences of 
industrialization. There was limited understanding that the success of the free enterprise 
economic system is based on growth and economic expansion that resulted in an 
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incompatibility between economic success and the limited natural resources. William 
Rees (2003) sums it up by saying, “Global ecological decline is the inevitable 
consequence of fundamental incompatibilities between the commercial, growth-oriented 
cultural paradigm and the fixed biophysical reality. [Our] ‘environmental problems’ stem 
from flaws in the prevailing expansionist paradigm [of the Industrial Age]” (p. 31). He 
goes on to provide a solution, suggesting that,  
…instead of perpetual growth, society must strive to achieve an ecological steady 
state between human enterprise and the ecosphere. Such a ‘steady-state’ implies a 
dynamic society in which quantitative growth is replaced by qualitative social 
development and whose rates of resource extraction and pollution are compatible 
with the resource production and assimilation by supporting ecosystems.” (Rees 
2003, p. 31) 
Future concerns for environmental damage are rooted in the expansionist 
economy of the Industrial Age and sowed the seeds for social and legislative action in the 
Information Age. 
Information Age: 1950-2008 and Birth of the Knowledge Economy (1950-1965) 
Social.  For 25 years after the end of World War II, the middle 20
th
-century 
experienced a period of economic growth and increased productivity in industrialized 
nations. This period saw a transition from the Industrial Age to a new Information Age. 
The economic success of this period ensured social stability and continued improvement 
to people’s quality of life. A growing middle class combined with pent up demand from 
years of war generated increased need for goods and services. New jobs proliferated 
through the 1960s, creating need for office space designed to support new technology, 
work processes and a new knowledge worker. 
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Work.  The work of this period was increasingly paper-based – law, accounting, 
insurance and banking, were professions that expanded in addition to the administrative 
tasks necessary to support industry. Analytical skills were highly valued and workers 
with masters degrees in business administration were sought to organize and manage the 
work of the Information Age. Knowledge itself became the new economic output or 
product of this age (Pink, 2005). 
Technology.  Technology of this era addressed increasing worker productivity 
and speed – electric typewriters replaced manual machines, comptometers replaced 
adding machines, telephonic transmissions as teletype and tickertape machines enhanced 
the speed of traditional couriers and mail. Office design of this time preceded the 
influence of micro-technology on work processes. Based on the industrial model of 
worker efficiency, the linear assembly line approach continued as shown in Figure 2.4 
through this era where offices were designed as flexible factory floors (Duffy, 1998). 
Management.  Management principles of this period carried over from the 
Industrial Age. Office workers were subject to rigorous supervision. There was little 
interaction among workers and such interaction was discouraged. The prevailing 
Industrial Age notion of individual tasks organized along an assembly line and 
hierarchical corporate organization discouraged collaboration. Management theory of the 
Industrial Age continued to influence corporate leaders’ beliefs regarding workers and 
office design throughout the middle 20
th
-century. Their definition of ‘real work’ required 
quiet focus on individual, solitary tasks as writing, telephoning and typing, reflecting the 
view that the work of an individual was the key ingredient in high productivity. Informal 
communication among workers was viewed as synonymous with socializing and 
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socializing meant wasting time. With the prevailing belief that competition motivated 
workers to higher levels of productivity, competition between individuals and groups was 
preferable to cooperation and collaboration (Becker & Steele, 1995). The goal-oriented 
concept of Management-by-Objectives was the prevailing approach to manage workers 
focusing on achievement of individual goals to achieve broader organizational objectives 
(Hicks & Gullett, 1981).  
Design. As the Information Age evolved, a new workplace type emerged 
designed to house a new generation of middle 20
th
-century knowledge workers.  Robert 
Probst recognized the need for specialized office work environments, stating that “for 
most of us the office is a place where we go to suffer a variety of environmental 
accidents. Some turn out to be advantageous, even to the point of giving unfair leverage 
over others. Most of the time however, they are bad accidents, wasters of effectiveness, 
vitality, health and motivation” (Probst, 1968, p. 9). In response to the changing nature of 
office work, worker demand and shifting management approaches, the new office 
‘workstation’ was the middle 20th-century innovation in office design. These personal 
work environments replaced the open rows of desks of the previous period and 
maximized flexibility with an easily assembled kit of parts that created individual 
environments for each worker. Space was still organized in strictly gridded rows and 
supported management’s belief that office work was individually performed, quiet and 
solitary. The new workstations allowed for personalization by the worker inside the 60” 
standard high panel enclosure but restricted and discouraged visual or verbal 
communication among workers. 
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The new workstations achieved the corporate goals of space efficiency (getting 
more workers into less space), flexibility to change quickly and inexpensively and 
provided more privacy for workers. The new profession of facility management emerged 
during this period, addressed issues of efficiency through standardization and ease of 
change. Strict adherence to corporate standards assured every worker had the same work 
tools regardless of their functional tasks, easing the issues of furniture inventory and 
facilitating change. “The requirement [for these cubicle environments] is to not only 
change with ease but to achieve a well appointed and resolved solution….Grace with 
Change" (Probst, 1968, p. 33). 
These new offices were an extension of 19
th
-century design approaches and noted 
modernist architect Le Corbusier’s notion of modern spaces designed as ‘machines for 
living.’ American business was successful, and there was continued, increased need to 
house more workers and quickly implement facility change. In response to these issues 
and the rising cost of commercial real estate, formal planning methods were developed in 
the mid-1960s to plan commercial office space. The goal was to capture quantitative 
information about a client's facility that would provide the foundation for the design of 
the project. This process considered the type, size and number of spaces and the furniture 
and equipment necessary to make them functional. A process called programming was 
developed during this period to gather and organize quantitative data about the client’s 
functional needs for the design of their new office spaces. This method assured 
consistency in the resultant office design and strove to minimize any deviation from the 
established planning standard (Kumlin, 1995). Early programs were a simple list of 
functional space requirements with a cost-effective, bottom-line orientation that suited 
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the needs of client administrators and developers and continued the office-as-factory 
approach. The quality of the interior space necessary to support worker performance was 
rarely considered, including issues associated with client culture, values, history, 
location, demographics or the desired experience of customers and staff as they used 
space (Kumlin, 1995). 
Sustainability.  During this period, changing social paradigms were beginning to 
influence corporate management. Sustainability was emerging as a topic of concern due 
to mounting evidence of environmental damage, and continued population growth 
(Ehrlich & Ehrlich, 1971). By the middle 20
th
-century the accumulated effects of 
industrial and agricultural production were identified as the cause of river fires, dead 
lakes that no longer supported marine life and contaminated ‘brown field’ sites (USEPA, 
2008). The toll of environmental damage extended to human contamination, disease and 
death. In 1962, Rachael Carson, a mid-century biologist, published her fable Silent Spring 
describing the devastating effects of agricultural chemicals on the environment, raising 
awareness of issues associated with agricultural production. These events led to the first 
Earth Day in May 1970 and acknowledged the environmental damage caused by the 
economic expansion of the past Industrial Age. The environmental movement was born 
out of the counter culture of the 1960s and eventually found resonance with concerns for 
socially exploitive practices of capitalist economies in the US and Europe (Rees, 2003). 
These global, social and cultural movements represented shifts in the values of society 
that celebrated the freedom of individual autonomy, cultural diversity, and human rights 
rather than the power of corporations. Environmental and social responsibility emerged in 
opposition to the material growth and consumption of Industrialism (Castells, 2004). In 
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the United States legislation was developed in response to environmental disasters. The 
discovery of highly polluted environments hazardous to human health and safety resulted 
in federal legislation in the middle 20
th
-century, including the first Clean Air Act in 1969 
(USEPA, 2007). 
Information Age: 1950 – 2008, Birth of the Information Economy (1965 – 1990) 
Social.  In the latter half of the 20
th
-century, the knowledge-based economy had 
fully evolved, embracing the expansionist free-enterprise approach of the Industrial Age. 
Through this period, government borrowing in industrialized nations increased money 
supply that eventually led to inflation and the debates of the 1970s on the future of 
capitalism. This model encouraged the accumulation of material goods and wealth and 
was supported by the Reagan and Thatcher governments in the United States and United 
Kingdom as well as corporations. Reagan and Thatcher strove to recapitalize their nations 
and supported economically liberal policies. During this time, the power of organized 
labor was challenged and subsequently diminished and tax cuts increased the power of 
the wealthy and corporations. Social and economic hierarchies persisted. The middle 
class was challenged with fewer job opportunities and increased cost of living due to 
inflation. 
Widespread deregulation and liberalization of markets both nationally and 
internationally, effectively reversed the fiscally conservative policies of the previous 25 
years. Western nations adopted policies of reduced social spending. Global capitalism 
regained dominance, profits increased, and there was increased investment and economic 
growth in the wealthy industrialized countries while third-world nations were 
marginalized. The trickle-down economic theory of the expansionist school argued that 
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the tensions caused by social inequity and environmental problems resulting from these 
policies would be relieved through continued growth (Rees, 2003). 
Work.  This era was characterized by the decline of US dominance in industrial 
manufacturing and the rise of computing technology. The economy was shifting to a new 
source of economic capital – information. Information was the most valued work product 
of this era. Industries as insurance, banking and communications and the generation of 
new technology itself brought the evolution of new industries and jobs. Work was still 
processed in a linear fashion but the impact of computing technology was beginning to 
influence work process, office design and management attitudes about work itself. 
At the same time capitalism was flourishing, new micro-technologies emerged 
that enabled a new source of economic growth and transfer of knowledge. The personal 
computer and microelectronic technology evolved from the unlikely allies of military-
sponsored research and university-based research supported by members of the counter-
culture network. Inventors of this period were working outside competitive and 
proprietary corporate environments that had a tradition of secrecy as the basis of power 
and wealth. University-based scientists developed early hardware and software. They 
came from academic traditions where sharing new knowledge among peers is 
encouraged. From these early developments, the computer age and internet quietly 
developed within the scientific community and outside the spotlight of corporate America 
(Castells, 2004). 
Management.  As the workforce was becoming more educated, computing 
technology was becoming smaller and began migrating to desk tops and homes, and there 
was a new focus on environmental and work-related health issues. Beginning in the 
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1980s, these developments drove change in office design and began transforming many 
of the tenets of management theory that guided the way business operated. Due to the 
rapidly changing and globalizing markets, companies were less concerned with 
production and more on profitability, tapping into new technologies to better align their 
product or service and supply chain with the market and customer. Organizations shifted 
from hierarchies to nimble, flat structures necessary to compete in the global market. 
 Design.  Many issues of this period influenced the shift in workplace design. 
Technology was causing a redistribution of workspace, and environmental issues began 
to influence facility operations. Corporate culture, location and financial benefits 
informed real estate decisions of this period. Standardization of workspace and agile 
furnishings allowed companies to thrive on change and uncertainty, and the workplace 
had to be flexible to support rapid reconfiguration of both people and space to meet 
changing needs. For these reasons, new approaches to office design were developed to 
meet the requirements of a technology-enabled workforce.  
Art Gensler, a noted leader in office workplace design strategies advised “know 
your client and know your client’s business…The spirit of change is permeating 
business…change is not a simple, one-time event, but an ongoing journey. To stay 
competitive, companies are restructuring themselves to be more dynamic, more 
innovative, more flexible and, most importantly, to be agile” (Iannacci, 1998, pp. 7-8). 
Fueled by computing technology, the intrinsic value of information was becoming 
the leading economic output of a new information-based economy. Office design of this 
new period focused on work process, and office interiors became increasingly 
professional, formal and upscale. The workplace was seen as a tool to support company 
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success and metrics were developed to measure workplace efficacy. As the information 
economy began to take root in the 1980s, continued changes in technology and increasing 
demand from global competition caused many organizations to continually adjust their 
work processes. Corporations were moving and reorganizing an average of one-third of 
their employees and workstations each year and reorganizing departments every 18 
months (Brill, 1998; Bellas 1992). The computer was introduced to the workplace, 
existing side-by-side with the ubiquitous IBM Selectric typewriter as shown in Figure 
2.5. The shift from the entitlements of private offices to workstations began to take root 
and the open workstation versus private office debate emerged (Iannacci, 1998). In this 
period the characteristics of information work changed and therefore the design of the 
workplace changed to provide for the addition of new technology and work processes. It 
was then important to consider linear process-based work that focused on standardization 
of workstations, hierarchy of management and other positions, cubicles to provide work 
privacy, flexible workstations for continued reconfiguration as work changed and 
addition of computer technology as summarized in Figure 2.6. 
Through this period, corporate leaders recognized the design of the Information 
Age office as an asset that could enhance the bottom line (Duffy, 1998). Office 
workplace design innovator Anthony Harbor observed: 
I believe that good design is one of the most valuable resources available to a 
business…good design provides innovative solutions, attracts the best people, 
sells products and adds value to the company. As the visual signature of a 
company, the influence of design is pervasive… Good interior design is…a space 
that is organized and equipped for the work people do. It must be practical, 
efficient, dynamic, personal, functional and flexible...looking at the building from 
the inside out. (Iannacci, 1998, p. 18) 
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Although it was clear that the design of the office space was shifting in response 
to new technology and corporate attitudes, there were remnants of the office as factory.  
…facilities managers share with architects and designers a great deal of 
responsibility for what is, by any standard, an astonishing case of conservatism, 
…in the age of the [emerging] Internet, at the dawn of the knowledge-based 
society, it is strange that we tolerate buildings...that assume that everyone comes 
in at nine and leaves at five and sits solidly at a desk for five days a week. The 
model, of course, is still the factory where foremen had enormous emphasis on 
synchrony to force a barely literate proletariat to work at the loom and the lathe. 
When the bell rings the work begins. When the siren blows it is over – for the 
day…rolling out formulaic solutions has become the norm in office design. 
(Duffy 2000, pp. 371-375) 
Sustainability.  Interest in environmental sustainability continued to rise through 
this period in response to mid-century social concerns resulting from natural resource 
depletion and pollution of the Industrial Age. The US Environmental Protection Agency 
(USEPA) was established in 1970 with a mission to "protect human health and the 
safeguard the national environment – air, water and land – upon which life depends" 
(USEPA, 2007). Air quality issues include climate change, emissions, pollutants, air 
quality, ecosystems, human health, pesticides and toxins. Water quality issues include 
waste, ground and drinking water. Following the early Clean Air Act (1963, 1970, 1993), 
other environmental legislation was approved including the Clean Water Act (1972, 
1977), Safe Drinking Water Act (1974, 1996, 2002, 2003) and Endangered Species Act 
(1973, 2008) (Edwards, 2005). Although there was little impact on design of buildings or 
office spaces of this period, social and legislative pressures led corporations to address 
issues of environmental concern and cast the seeds for future action that would address 
sustainable buildings, interiors and workplaces. 
  
  
32 
Information Age: 1950 – 2008, Birth of the dot.com Economy (1990 – 1998)   
Social.  The 1990s saw the emergence of the dot.com economy driven by the 
robust technology of the Information Age. United States’ dominance though this period 
resulted in an economic boom. While traditional industrial-based jobs were declining 
there was competition for the best technology workers. High salaries and benefits 
motivated workers to innovate. Because technology had become more secure and 
portable, a new approach to work emerged. Through remote access to their computer 
network, workers could be productive when they were away from the office in ‘third 
places’ – coffee bars, on the bus, or any other public location. Global economic pressures 
combined with advances in technology caused businesses to rethink the structure of 
work. Time and space in the new office could be used in creative ways to support a new 
worker and new work processes. The technology-enabled worker could use the resources 
of time and space without occupying a particular office space from 9-5, five days each 
week (Duffy, 1998). Workers were less tied to their cubicle ‘assembly lines,’ and there 
was a shift from the industrial model of being a specialist focusing on a single task to a 
greater awareness of the overall output of the enterprise. The knowledge worker was at 
the center of the workplace stage and business leaders acknowledged that workers 
themselves were the source of innovation necessary to deliver the competitive edge, and 
office buildings and their interior work environments could be an asset or a liability in the 
overall efficacy of the enterprise (Becker 2004; Becker & Steele, 1998; Duffy, 1998; 
Florida, 2002). 
      Work.  The new economic output of information-based dot.com industries – 
computers, software, telecommunications technologies – caused the nature of work itself 
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to evolve. Late 20
th
-century knowledge work required collaboration and socializing and 
looked different to managers responsible for productivity (Becker & Steele, 1995). 
Corporations were rethinking their real estate strategies since workers could, for the first 
time, effectively work from home or other non-corporate locations. This caused the 
development of a new telecommuting strategy that allowed workers to work from home 
(Becker & Steele, 1995; Duffy, 1998). To accommodate worker needs to continue to be 
connected to the company culture, corporations often required workers to spend a portion 
of their time in the office. However, these workers did not need to have a permanent 
workstation or office so a new creative approach to temporary workstations that could be 
used communally was developed. This new approach called ‘hoteling’ provided the 
advantage of space within the corporate office environment so workers could stay 
connected but also relieved the commitment of real estate to workers who were rarely in 
residence at a corporate office location. 
The dot.com era saw the emergence of a highly opinionated, well-prepared and 
diverse work force (Duffy, 1998). The Gallop Organization developed surveys to track 
employee perceptions of their work engagement, with results indicting that a more 
engaged workforce had a positive impact on the profitability of the organization (Gallup 
2012). Greater investment in people resulted in office design enhancements in an effort to 
improve the overall effectiveness of the enterprise (Handy, 1990). Noted design firm 
consultant Ed Friedricks observed that,  
It wasn’t until the 1990s that we saw a dramatic acceleration of the automation of 
repetitive work and a true break from the industrial work process analog...Today, 
we’re designing in an era of continual change driven by advances in 
technology...The work that people do is no longer bound to a single location by 
virtue of a linear, physical process. People today [the 1990s] function as team 
members: they’re mobile, they’re away from the office visiting their customers; 
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they’re in meetings; they’re in classrooms. Offices are no longer necessary to 
connect people to their work and changes are most often attributed to technology, 
but technology is only an enabler. (Iannacci, 1998, pp. 22 – 24) 
 
Technology.  In the early 1990s, computers were evident in every workplace and 
became the technology platform of choice. The cathode ray tube (CRT) or monitor and 
processor, the two components of the desk top computer, were often poorly incorporated 
into the work environment where typewriters had once resided. Facilities managers and 
office furniture designers were responding with workstation components designed to 
accommodate additional technology infrastructure and space necessary to support a new 
work platform (Duffy, 1998). The design of work surfaces in the standard 8’x8’ cubicles 
were modified to accommodate cathode ray tubes, and electrical and data cabling systems 
were incorporated into wire management chases inside partition cavities. 
Management.  New management theories emerged in the later part of the 20
th
-
century, shifting organizational structures to be more responsive to customers with a new 
focus on process + people (Gensler, 2006). Corporate leaders were recognizing the value 
of innovation and reduced product development times – value specifically attributed to 
workers. This era saw a shift in management attitudes about work and workers, from a 
hierarchical, non-collaborative approach to a less linear, team approach. The new ‘Theory 
Z’ model of participatory management was born out of Japanese methods in 
manufacturing imported to Japan by Edwards Deming in the 1950s. This approach 
encouraged workers to collaborate with management to increase their competitive edge 
and improve production quality. Their efforts addressed the development of higher 
quality products, faster implementation of new products and innovation (Ouchi, 1982). 
Old ideas about carefully monitoring worker productivity were giving way to an 
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understanding that the nature of knowledge work was different and the appearance of 
working hard looked different. American workers had been subject to old ideas about 
work ethics that evolved from religious concepts of the Agricultural Age extolling the 
virtues of hard, physical labor of planting fields and caring for animals. In the Industrial 
Age, work was associated with the physical tasks of production in factories. Information 
Age work of the middle 20
th
-century shifted to sedentary, individually-performed, office-
based tasks. Work was historically the antonym for play, “people were paid to work, not 
talk; that is what you did after you finished working” (Becker & Steele, 1995, pp. 88-89). 
This approach shifted in response to the dot.com economy where companies competed 
for the best workers and began to recognize the inherent value of serendipitous worker 
interaction and collaboration. During this period there was growing awareness that 
workplaces affected an organization’s cost of labor, productivity of its workforce and 
quality of worker the organization could recruit and retain. Again, the design of the 
workplace was affected as shown in Figure 2.7 and considered the worker + process. 
Technology was integrated into all workers’ workstation, a less linear work process 
developed; there was little to no hierarchy evident in the workspace; flexibility continues; 
and amenities and ‘hoteling’ were introduced to the business workspace. 
Solving the complex problems of the dot.com economy required expertise and 
experience that crossed department and disciplinary boundaries, increasing the 
importance of teamwork, communication and collaboration. University of California’s 
Edward Lawler discussed the concept of ‘high performance involvement’ and using 
Theory Z strategies saw companies breaking into smaller working units to give 
employees more influence in what they do and how they do it. 
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In this context, communication or ‘socializing’ was not a time waster but a key to 
competing and achieving market-focused results. During this period there was 
recognition by corporate leaders and facility mangers that the physical design of the 
workplace would not necessarily change behavior or guarantee teamwork, but could 
encourage more collaborative behaviors when spaces were in tune with the social 
structure of the workplace (Alexander, Ishikawa, Silverstein, Jacobson, Fiksdahl-King, 
Angel, 1977; Becker & Steele, 1995). As these new requirements arose, many offices of 
the late 20
th
-century did not have spaces equipped to meet the changing needs of workers. 
New design approaches emerged including spaces for informal communication and 
diverse workspaces to support a variety of work styles that promoted health and 
wellbeing (Becker & Steele, 1995). A common fallacy of the time was that as the 
workforce migrated from private offices to workstations, the overall real estate 
requirement would shrink. The reality was that the requirement remained approximately 
the same but the allocation of space shifted from personal work environments to more 
collaborative, shared workspaces. 
Office design of this period addressed the synergy of workers and work process 
supported by technology. The term ‘re-engineering’ was used by Massachusetts Institute 
of Technology’s Michael Hammer to describe the changes in office design, work process 
and other aspects of business that were becoming more customer centered. George Salk 
of the Boston Consulting Group advocated shorter cycle times for research and 
development to get new products to market. In response, offices were used as places to 
collaborate with more attention given to enabling workers and less on the long-term 
ownership of workspaces. 
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Design.  During this period, office design was becoming a competitive 
differentiator. 
Bad architecture can sap business life in a variety of ways because the pathology 
of poor office design is so extensive: space that costs too much to run; leases that 
cannot be escaped from in times of recession; square footage that suddenly 
becomes too abundant or too scarce; cranky building forms that make face-to-face 
internal communication difficult; parcels of space that are fragmented and 
exacerbate internal divisions; design feature that insidiously overvalue status; 
inadequate physical apparatus such as clogged ducting that can cripple an 
electronic network; and environments that poison and pollute. (Duffy 1998, p. 81) 
Well-designed offices enhance productivity and in some cases accelerate the 
achievement of commercial objectives (Duffy, 1998). As the pace of change has 
accelerated, the relationship between effective office design and business success became 
clear and the systematic measurement of workplace performance became important 
(Becker, 2004; Duffy, 1998). “The physical setting is being recognized as critical to an 
organization’s long-term success” (Handy, 1990, p. 19). Well designed office workplaces 
play a pivotal role in enhancing an enterprise’s bottom line and accelerating the 
achievement of business objectives in an increasingly fluid economy. “The relationship 
between success and the design and use of office space is critical. This is why systematic 
measures of a building’s [interior] performance are becoming so important” (Duffy, 
1998, p. 81). 
New offices were designed to include worker amenities and spaces that 
specifically encouraged worker socialization, collaboration and learning. These attributes 
provided the competitive edge necessary to attract and retain the best workers. Corporate 
and institutional facilities included coffee bars, wellness and exercise facilities, pool 
tables, televisions and other amenities designed to provide a departure from rather than 
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extension of the workplace. Activities were incorporated as an amenity to encourage 
socialization as shown in Figure 2.8.  
Principles of design evident in the 1990s included flexibility and a more casual, 
less refined and more impermanent approach to design of the workplace. Specific 
products, such as Haworth’s Crossings workstation components, were designed on 
wheels to facilitate change. There was an emphasis on the integration of technology and 
technology-based processes to achieve business goals. There was also an increasing 
demand from workers to provide robust technology and opportunities for formal and 
informal training. Corporate response to these needs saw the continued infusion of micro-
technology into personal and communal work environments, workstations that provided 
opportunities for collaboration that supported peer-to-peer learning and specific space 
designed to support formal training. 
Sustainability.  During the dot.com period, issues of environmental sustainability 
and the impact of earlier legislation began to be evident in the design and construction of 
the built environment. With the founding of the Environmental Protection Agency (EPA), 
there was greater commitment to study the environmental impact of pollution. These 
early studies identified the construction, maintenance and operation of the built 
environment as a significant source of concern for resource extraction, pollution and 
waste. In the United States, buildings were found to account for 36% of total energy use, 
65% of electricity consumption, 30% of greenhouse gas emissions, 30% of raw material 
use, 30% of waste output (136 million tons annually) and 12% of potable water 
consumption (USGBC 2007). Both the development of new structures and the continual 
redevelopment of interior environments in existing buildings contribute to the extraction 
  
39 
of raw materials and the addition of waste to landfills. For example, disposal of carpet 
was the largest quantity of any single waste material contributed to US landfills. These 
findings laid the foundation for further developments in sustainability and broader 
concerns beyond the environment for protection of social structures and economically 
sustainable outcomes. 
Twenty-three years after the EPA was founded, the US Green Building Council 
(USBGC) was formed in 1993 to focus specifically on issues of sustainability related to 
the built environment. Their preamble states, “The USGBC is dedicated to improving 
conditions for humanity and nature, honoring and enhancing the prospects for both 
through the creation of a built environment” (USGBC, 2007). Their core purpose is to 
transform the way buildings, interiors and communities are designed, built and operated, 
encouraging an environmentally and socially responsible, healthy and prosperous 
environment to improve the quality of life. The USGBC advocates a triple bottom line 
that they define in their guiding principles as a healthy and dynamic balance between 
environmental, social and economic prosperity. Their principles support social 
interventions that achieve a more robust economic outcome; create and restore harmony 
between human activities and natural systems; advise precaution in utilizing technical 
and scientific data to protect, preserve and restore the health of the global environment; 
ensure an inclusive, interdisciplinary, democratic decision-making process with the 
objective of building shared commitments to a greater common good; and exhibit 
transparency and honesty in their approach. 
The USGBC program provides two key resources for the development of 
sustainable buildings, interiors and communities. First, they established the Leadership in 
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Energy and Environmental Design (LEED) Rating System™, recognized as the US 
benchmark for the design, construction and operation of high performance buildings. 
Second, they developed an accreditation program that trained and credentialed design, 
construction and real-estate professionals in the application of the LEED standards. These 
programs provided the foundation necessary to design and evaluate the efficacy of 
sustainable solutions related to the building design and construction process. 
Information Age: 1950 – 2008, Birth of the Creative Economy (1999-2008) 
Social.  As the dot.com era succumbed to global economic pressures, technology, 
demographics and globalization continued to again change the nature and process of 
work, lifestyle, time utilization, composition of communities and families and personal 
identities. 
In recent decades, a series of gradual changes in our economy and society have 
combined to give us a fundamentally new system of working and living. I call the 
age we are entering the creative (conceptual) age because the key factor 
propelling us forward is the rise of creativity as the prime mover of our economy. 
Not just technology or information, but human creativity. What really drove the 
great boom of the 1990s was not greed or even rampant venture capital and high-
tech entrepreneurship, but a tremendous unleashing of human creativity of all 
sorts. (Florida 2007, p. 26) 
Management scholar and innovator Peter Drucker observed that the…  
…knowledge economy has been…the basic economic resource – ‘the means of 
production’ to use the economist’s term is no longer capital, nor natural 
resources…nor ‘labor’. It is and will be knowledge. Yet I see creativity – the 
ration of useful new forms out of that knowledge – as the key driver. In my 
formulation, ‘knowledge’ and ‘information’ are the tools and materials of 
creativity. Innovation, whether in the form of a new technological artifact or a 
new business model or method, is its product. (Florida 2002, p. 44) 
During this period the composition of the workforce began to change. The 
economic downturn and shifting demographics were causing senior professionals to 
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postpone retirement and remain in the workforce. Technology and a global economy 
encouraged workers from many cultures to seek employment in the US and for 
employers to open offices outside the US with indigenous workers. These social issues 
caused companies to reconsider the design of workplace environments to support a new 
multi-cultural, multi-generational workforce and in many industries comprised of more 
female than male workers (Florida, 2007). 
Creativity was the differentiator in the new economic model, and the worker 
provided the fuel for the new economic engine. Performance in new industries depended 
on a company’s ability to attract, retain and motivate the best creative workers. New 
creative economy workers desired more than monetary compensation for their time. Eric 
Raymond, a leading authority on open source software observes, “Money is just a way to 
keep score. The best people in any field are motivated by passion” (French, 1999). When 
creative workers’ needs were no longer satisfied by salary and benefits, companies began 
to understand the value of recognition and social power and began moving workers from 
subordinates to fellow executives and employees to partners. 
Work.  To better understand the impact of the changing workplace of the 21
st
-
century and the relationship between productivity and the design of office environments, 
the Workplace Performance Index
TM
 (WPI
TM
) survey was launched in the US in 2006. 
This study endeavored to gain a better understanding of the relationship between office 
design, organizational effectiveness and business performance; explore the changing 
nature of work through the investigation of how people work, where they work and how 
effectively their space supports the work they do; and develop baseline data for further 
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research. A survey instrument was developed to survey workers in both average and top-
performing companies. By 2010, over 100,000 workers had completed this survey. 
 Study findings indicated that design of the physical work environment is linked to 
business performance. The effectiveness of office design is reflected in the overall 
workplace satisfaction score and has a positive relationship with employee engagement, 
commitment and job satisfaction – factors that are shown to be key indicators of business 
performance by leading industry researchers. Survey results indicated that companies 
with higher profit growth had the highest number of survey respondents who were 
satisfied or highly satisfied with their physical workplace (82% satisfaction at top ranked 
companies versus 49% at average companies). Top performing companies indicated 9% 
higher profit growth and 8% higher revenue growth than average companies. 
Respondents most satisfied with their workplace also tended to believe their company 
valued people, collaboration, creative thinking, new ideas and the environment. Survey 
findings revealed that collaboration, learning and socializing have as much impact on 
business and employee performance as individual focused work (Gensler, 2008). Figure 
2.9 summarizes key study findings. These findings are instrumental in aligning work 
performance and workspace design. Study findings revealed that office work of the new 
millennium had undergone a fundamental restructuring requiring as much emphasis on 
collaboration, learning and socializing as on focus work (Gensler, 2008). 
Work of the creative economy was organized around individually focused tasks, 
collaborative work, learning and socializing described as work modes. The WPI survey 
further measured the alignment of office design with dimensions of business strategy, 
profit and revenue growth, employee engagement as well as productivity associated with 
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the four work modes of learn, focus, collaborate and socialize workspaces. Figure 2.10 
shows a diagram with examples of each of these types of work mode spaces. Top-
performing company workplaces supported knowledge-based work more effectively, had 
16% higher performing work environments and provided spaces for all four work modes, 
factors shown to drive higher organizational performance. 
Ninety-percent of workers agreed that office design affects productivity. Findings 
indicated that socializing, learning and collaborating combined emerged as work styles 
that consume half the time of workers at top-performing companies in the creative 
economy, while average companies’ workers spend 21% more time in focused work. 
Learning is another key factor in the workplace with US companies spending $110 
billion on learning in 2007. While training is an important component, 70% of project 
specific knowledge is learned from peer-to-peer interaction with five-times more 
knowledge transferred between people than from any other source. This has resulted in an 
emphasis on integrating learning into everyday work processes and the design of 
workspaces. Knowledge work depends on information flow sustained by social networks 
– socializing occurs 16% more frequently and is valued 2.8 times more at top performing 
than average companies. The same forces that are making the world a smaller place are 
making the population more culturally diverse. Research shows that companies with a 
robust social infrastructure that support a culturally diverse workforce are more likely to 
succeed (Gensler, 2008). 
Indicators of success in the creative economy meant working differently. WPI 
study findings concluded that work has changed, and the change is most evident among 
top performing companies. These findings support the notion that the definition of 
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worker productivity shifted from maximizing units of production (Taylor’s assembly line 
model) to measurements of creativity and innovation – faster product development, 
greater market share, more new patents and faster speed to market (Florida, 2002). 
Further, that productivity can be accomplished in workspaces that support diverse work 
modes. 
Technology.  As the dot.com economy shifted to a new creative economy, office 
design addressed the issues of integration of work and technology. Technology had 
become small, secure, robust and affordable, leveling the playing field between small 
companies and large corporations. Small firms were now ably competing with industry 
giants and could service customers 24 hours a day from any location around the world 
(Gensler, 2006). 
Management.  New work of the Creative Economy was more nuanced, 
responding to global social and economic trends. Christine Barber who has studied the 
corporate workplace environment for over 20 years observes that “You have to add up 
[incremental changes] to realize what’s happening. They represent a major reframing of 
what the workplace is and does” (Sullivan, 2008, p. 5). Today we’re learning that 
collaboration leads to innovation and the key to innovating is the capital resource 
developed through social interaction. “As social networking gains adherents, socializing 
in the workplace is becoming more important, especially for younger workers. Much of 
their working takes place informally, as they talk with peers and mentors” (Sullivan, 
2008, pp. 13-14). 
In the Conceptual Age, management attitudes about workers began to shift, 
understanding the inherent value of collaboration, socialization and learning and key 
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components that need to be supported through design of the work environment (Becker, 
2004). Workers themselves continued to demand opportunities for expanding their 
knowledge and skills through informal peer-to-peer learning opportunities that are 
encouraged through the design of personal work environments as well as formal training 
spaces (Gensler, 2010). As a result, company leaders, particularly in top-performing 
companies, embraced the shift to work environments that encouraged worker interaction. 
Design.  In response to this shift, the design of the office took on new meaning to 
meet the needs of the creative economy workforce. Gensler Executive Director Diane 
Hoskins, FAIA indicated that “When approached as means to organizational 
performance, an office can be more than just a nice place – it can be a dynamic 
workplace environment with the power to enhance a company’s business goals” (Gensler, 
2006, p. 3). 
Key elements of the new workplace design include open office design and layout, 
high ceilings, exterior wall circulation path (everyone owns the views), communal 
spaces (well designed, located and appointed), abundant ‘hang out’ spaces, no 
clutter, lots of concealed storage, an experiential environment (high-quality 
design, bold colors, exposed structural elements, etc.), indirect lighting, abundant 
art. (Florida, 2002, p. 123) 
 
As the dot.com economy shifted to a new Creative Economy, office design began 
to address people + process + technology. Office workspaces considered the needs of 
workers, performance, brand, interactive space, mobility and openness. These 
characteristics influenced the design of physical workspace as summarized in Figure 
2.11. 
 Lessons learned from top-performing companies informed changes in office 
design in response to the needs of workers in the creative economy. First, success meant 
working differently. Second, top-performing companies designed their workplaces to 
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support all four aspects of creative economy work, providing a variety of workspaces 
infused with appropriate technology to support a culturally diverse, multi-generational 
workforce that perform across time and space. Third, corporate and institutional 
workplaces are cultural incubators and provide the place where values, beliefs, goals and 
aspirations of the enterprise were developed and transferred throughout the organization. 
These factors provided more effective office design that directly relate to improved 
business performance (Florida, 2002). 
Sustainability.  The demands of the creative economy brought new markets, a 
new work force and new responsibility. Markets became globalized, connecting nations, 
companies and people. Technology empowered workers to work anywhere across time 
and space requiring companies to develop strategies to maximize culture, collaboration 
and workflow. The new creative economy workforce was comprised of unprecedented 
social and cultural diversity, hosting four generations of workers. Companies in the new 
millennium offered a range of workplace options to meet the needs of different groups of 
workers. There was a new concern for corporate responsibility as the business world 
addressed the dimensions of social, economic and environmental sustainability (Gensler, 
2006). 
Issues of sustainability impacted the creative economy workplace more 
significantly than previous eras. Federal regulations and grassroots social interests 
encouraged greater consideration of environmental issues associated with office design. 
The USGBC launched the first LEED pilot project in August 1998 and had more than 
2476 LEED certified projects in 2010 (USGBC, 2007). Through this period, the USGBC 
expanded into specialized certifications including New Building (NB), Existing Building 
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(EB), Operations and Maintenance (OM), Core and Shell (CS) and Commercial Interiors 
(CI). LEED CI standards are the most applicable to the evaluation of commercial office 
interiors. 
Conceptual Age: 2009 - 2011 
Social.  The affluence of the early years of the 21
st
-century caused society to shift 
from the acquisition of material wealth to the pursuit of meaning (Easterbrook, 2003). 
Populations of industrialized nations enjoyed the wealth of the Information Age. Even 
with the economic downturns of the early years of the 21
st
-century, baby-boomers are 
aging, comfortable and reevaluating their priorities. Technology continues to inundate all 
members of society with unprecedented quantity of data in every form. These trends have 
converged to create a new drive to bring greater meaning and a new economic 
Conceptual Age, “People have enough to live, but nothing to live for; they have the 
means but no meaning” (Pink, 2005, p. 165). 
As the affluent Information Age society shifts to a new more moderate 
Conceptual Age, issues of design effectiveness are emerging. There is greater interest in 
the design of common objects at affordable prices. This is the result of design thinking, 
defined as a process where designers endeavor to “match human needs with available 
technical resources within the practical constraints of business. …This process relies on 
the ability to be intuitive, recognize patterns, to construct ideas that have emotional 
meaning as well as functionality, to express ourselves in media other than words or 
symbols” (Brown & Katz, 2009, p. 4). Tim Brown, CEO of IDEO, a firm founded on the 
application of design thinking in the development of new products, advocates using this 
process and applying it to society’s larger, global problems – hunger, healthcare, 
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childhood disease. This approach may again shift the nature of work from information-
based products and services to social issues that addressed quality of life and greater 
concern for social, environmental and economic sustainability (Pink, 2005). Therefore, in 
business and design of interior environments, occupants’ wellbeing becomes the focus. 
Work.  The resources of human capital and imagination of Information Age work 
combined with robust micro-technology are leading to a new Conceptual Age. Economic 
globalization, the affluence of industrialized nations and the infusion of micro-technology 
into the workplace and daily lives of workers continue to drive change in office design. 
The workplace of the 1990s was revolutionized by technology that diminished the 
effectiveness of office design based on the industrial model. Work of the new era may 
consider social values and quality of life. Affluent societies are shifting and new attitudes 
are gaining favor as the Conceptual Age unfolds – capabilities that science has shown to 
reside in the right side of the brain. These abilities celebrate beauty, spirituality and 
emotion. With the rise in right-brain thinking, employers are seeking those with Master’s 
degrees in Fine Arts – individuals who can empathize, conceptualize and synthesize 
(Pink, 2005).              
Technology.  Globalization empowered by technology has influenced society and 
the nature of work, providing opportunities for well-educated, white-collar workers in 
emerging Asian markets. Technology is again exerting influence and either eliminating 
repetitive administrative work or providing opportunities for those jobs in less expensive 
labor markets. New technology jobs focus on innovation and the development of new 
uses for technological improvements. 
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Management.  In response to social trends and the infusion of technology, 
corporate leaders are reconsidering how to best support their increasingly mobile and 
geographically distributed, diverse workface (Gensler, 2008). The breakthrough finding 
in office workplace design of the Information Age was the realization that collaboration 
leads to innovation. Peter Ducker’s teachings on efficiency versus efficacy are beginning 
to take hold with greater interest in effectiveness and quality (Duffy, 1998). 
Sustainability.  The Industrial and Information Ages each required extensive 
resources and needed workers with talents to manage organize and analyze. The 
analytical expertise of knowledge workers created great wealth and abundance. As an 
indicator of other consequences of affluence, the US spends more on trash bags to haul 
waste than other countries spend on everything in their economy (Pink, 2005). In this 
way, abundance has also taken a toll on issues of environmental and social sustainability 
(Rees, 2003). 
At the close of the first decade of the new millennium and advent of the 
Conceptual Age, there is a ground swell of activity focused on the large and small, local 
and global issues of sustainability. This ‘movement’ is apparent in many aspects of 
modern culture – television advertisements, feature films and products as well as 
political, social and cultural institutions. From neighborhood groups to well-funded 
multi-national programs, there is evidence of a global effort to address concern for 
economic, environmental and social sustainability. These diverse issues include reducing 
destruction of fragile environments, limiting abuse of free-market fundamentalism, 
addressing concerns regarding social justice and loss of indigenous cultures. Those 
committed to these efforts do not share a common ideology, culture or theology, and 
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there is no recognized leader. Enabled through the technology of the internet, people are 
able to coalesce globally around issues of common concern through internet-based social 
media. The breadth and reach of these actions are difficult to quantify or observe due to 
their unstructured nature. These informal, global networks may be successful in shifting 
social paradigms – the values and attributes that inform and motivate sustainable 
behavior. “They are bringing about what may one day be judged the single most 
profound transformation of human society” (Hawken, 2007, p. 12). 
Contemporary business is based on a free enterprise economy, an expansionist, 
growth-oriented system that fueled the Industrial Revolution and the material culture of 
modern society, historically favoring northern and western industrialized societies 
(Gupta, 1998).  There is a subtle movement in American businesses, a shift to values-
based enterprise that considers integrity, transparency, enlightened governance and 
higher social and environmental standards. This new approach – conscious capitalism has 
gained traction among a new generation of business leaders. These entrepreneurs and 
business owners are taking a more holistic view of free enterprise. For example, Jeffrey 
Schwartz, the CEO of Timberland tells the story of his grandfather who founded 
Timberland: 
My grandfather had two goals: to feed his family and to run a shoe business [that 
later became Timberland]. There was no conflict for him between success and 
responsibly and there’s none today, either. Timberland's philosophy is to “do well 
and do good – and they’re not mutually exclusive. Of course, business has to 
deliver [value] to shareholders, that’s a no-brainer. Milton Friedman, who won the 
Nobel Prize, says the sole responsibility of business is to earn money for 
shareholders, but when one child in five goes to bed hungry, I find that 
intolerable…how can anyone say the sole responsibility of business is to 
shareholders.” (Aburdene, 2005, pp. 22-25) 
Phoenix-based developer Sloane McFarland was also exemplary of this approach 
as he considered the future of the commercial real estate portfolio he inherited from his 
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grandfather in 1999. With his business partner Michael Hassett, they formed their 
development company in 2003. Inspired by the Sonoran desert and its history and with a 
deep sense of stewardship, McFarland and Hassett aspire to design and develop their 
property in Phoenix Arizona into a vibrant urban oasis. While clearly entrepreneurial, 
they are most unusual real estate developers. As they formed the team for their projects, 
they sought colleagues who shared their values and the culture – clearly cultivating their 
own unique path with partners that also subscribe to the principles of conscious 
capitalism. Environmental, social and economic sustainability are the basis for decision-
making and they consider a 100-year horizon as they plan their development. Their vision 
is to make a place that celebrates its location in the Sonoran desert and provides spaces 
that encourage the creativity of local residents and visitors (Harmon-Vaughan, November 
2007). 
While globalization is an outcome of technology and has caused blending of 
cultures and loss of identity, it has also enabled paradigm shifts that support greater 
consideration for issues of sustainability (Castells, 2004). Conscious Capitalism is 
evident in many modern developments. Actions by local institutions and individuals lead 
to collective improvements that affect every aspect of broader society, including the 
design of office workplaces. These grass roots initiatives are challenged by hard 
economic times risking future commitment to sustainability that may not readily 
demonstrate a short-term return on investment. 
Work and office workplaces have evolved through Industrial and Information 
Ages, becoming more worker centered and less hierarchical. Success at work is no longer 
rewarded with more real estate located in the corner office on the glass line but provides 
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the latest technology, encourages interaction among workers and offers a variety of work 
space types to support a greater variety of work process. Technology, global competition, 
and workforce diversity have driven changes in office design. As the Conceptual Age 
continues to unfold sustainability has begun to influence workers and their organizations 
with greater interest in worker wellbeing, social cohesion and productivity. In the next 
section, various theories are discussed to help establish the framework for this study. 
Theoretical Background: Social, Management and Sustainability 
The history of commercial office interiors indicate three bodies of theory that 
have informed design solutions for workplaces as they evolved from early factory models 
to the new age designs necessary to support the work and workers of the Conceptual Age. 
These include social, management and sustainability theory that influence or underpin 
office design as shown in Figure 2.12. Change in office design occurs through shifts in 
social paradigms of each economic era. 
Social theory provides the framework for the beliefs and actions of individuals, 
corporate and government leaders and community policy makers. Management theory is 
influenced by these social structures and informs the beliefs of business leaders of each 
economic age including processes and workplaces. As social paradigms shift, 
management theory has evolved from a top-down, hierarchical approach of the Industrial 
Age to the collaborative methods of the Conceptual Age, as discussed in previous 
sections. Sustainability theory is informed by society’s beliefs regarding the environment 
and influences the design of office workplaces in the Conceptual Age. Design of office 
workplaces has been driven by the changing nature of work and social paradigms and has 
been influenced by these theories. Office design, then, is based on the shifting influences 
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of theories, drawing from each of them to inform the solution that best supports workers 
and brings economic success to the business enterprise. The confluence of these three 
bodies of theory provides the foundation of modern office workplace design that 
considers work process and workers’ behaviors to support the work tasks of the 
Conceptual Age. 
Prior to discussing each of the theories, a brief look at paradigms is important to 
set the stage for the theoretical review. Paradigms provide the basis for beliefs and 
values. Shifts in paradigm are the basis for change including the design of work processes 
and workplaces. 
Paradigms.  History provides a contextual framework for understanding the 
influences that inform the paradigms of each economic era, including those paradigms 
that inform office workplace design. Paradigms are defined as truths that are defined and 
controlled by principles that order the experiences of a specific social constituency and 
transform knowledge into useful social and economic norms. These conceptual patterns 
set standards for performance and integrate discoveries into coherent systems of 
relationships. They are characterized by the added value or synergy of the system beyond 
the value of its individual components (Castells, 2004). Paradigms drive human behavior 
and influence the design and material culture of their time and place and live within the 
knowledge, traditions and context of the place, culture and society in which they exist. 
The corollary concept of paradigm shift is defined as concerns the conditions 
necessary for paradigms to be challenged and change. Paradigm shifts occur through 
crisis or challenges to the existing order. The cycle starts with a secure tradition or 
paradigm that has been formed and vetted by scientists or experts and is accepted as the 
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norm. As new attitudes develop, these norms or standards are disrupted through the 
development of new knowledge. Historically, innovation came slowly as new knowledge 
was challenged by scientist and experts, with new opinions eventually coalescing around 
the new knowledge, technology or tradition. Finally a new secure tradition or paradigm is 
established. This structure provides a path to understand the power and value of norms 
and how historically or scientifically accepted ideas develop and shift over time. Through 
disorganization, society develops a new order resulting in acceptance of a new secure 
tradition or standard, creating a new paradigm (Kuhn, 1962). For example, in the 
economic eras previously discussed, technology is a trend that has enhanced this cycle by 
speeding up the development and transfer of information and accelerated the speed of 
change. 
Paradigms in modern society inform contemporary office design. New ideas in 
the technology-based society are rapidly released and may not be thoroughly tested. The 
Conceptual Age focuses on innovation and thrives on the speed of change but also suffers 
the penalty of unintended consequences resulting from early adoption of untested ideas 
(Orr, 2002; Rees, 2003). For example, the unintended consequences that resulted in the 
environmental disasters of the middle 20
th
-century resulted from a century of industrial 
and agricultural pollution and shifted the paradigms associated with humankind’s 
relationship with the natural environment. 
Social Theory: Structure, Norms and Change 
Social structure is the organization of human endeavor in relation to the 
environment framed in the values and norms of a culture and fueled by the technology of 
an era (Castells, 2004). Technology and social values shift through each economic age. 
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Social theory influences and provides the context for management, workplace and 
sustainability beliefs for each economic age. 
Industrialism is defined as the values and beliefs that shaped paradigms and 
provided the social structure of the Industrial Age. This period was characterized by the 
systematic organization of technologies that used natural resources for energy generation 
that fueled the Industrial Revolution and informed the belief that humankind had 
increased its power over nature (Castells, 2004). 
Micro-technology emerged in the late 20
th
-century as a new source of economic 
growth and transfer of knowledge. Robust, secure, increasingly small and mobile, 
computer-based technology became the infrastructure of modern life, developing new 
industries, professions and economies that transformed everyday life and work. These 
new technologies provided the medium for replacing Industrialism with Informationalism 
as the new dominant social structure. Informationalism is defined as the technology-
based social structure that has expanded the human capacity for information processing 
and communication through the use of microelectronics and software or electronic social 
networks (Castells, 2004). Founded in informationalism, the new network society has 
become the social structure of the 21
st
-century, created through informal networks rather 
than the hierarchies of the Industrial Age and powered by micro-electronic personal 
computing technology. Social networks enable individuals worldwide to communicate 
and gather around specific interests and issues. Unlike the limiting hierarchical structures 
of Industrialism, Informationalism empowers and celebrates the contributions of 
individuals. The social structure of the Industrial Age was limited by the parameters of 
space and time. The structure of network society allows ideas from many global sources 
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to coalesce and gather momentum. While most human experience is focused locally the 
network society is global. This characteristic provides an opportunity to shift from the 
conventional wisdom of think globally / act locally, to think locally / act globally 
(Castells, 2004). 
Enabled by powerful computer-based technology, the networked social structure 
allows issues of sustainability to migrate from the scientific community and counter-
culture society to mainstream awareness. Network society is providing structure that 
connects people with place, supports change at both local and global scales and may 
encourage paradigm shifts necessary to achieve greater strides in sustainability (Beatley, 
2004; Hawken, 2007). Creating global awareness of concerns and issues associated with 
sustainability, network society has supported shifts on two axes – local approaches versus 
global initiatives and individual actions versus the collective policies of communities and 
governments (Hawken, 2007). 
Rules and values within a social context determine how natural resources and 
assets are distributed within and between generations and across the global commons. 
Long-term improvements in sustainability require a shift in attitudes and values or 
paradigms. Social networks have provided the structure to initiate a shift in the 
fundamental beliefs of contemporary society regarding sustainability. The paradigms that 
formed the beliefs about environmental resources in the Industrial Age began to shift, at 
least in part due to the proliferation of environmental information available through 
global social networks. This shift is informing office design of the Conceptual Age 
(Andersen, 1998; Hawken, 1993). 
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Social theory provides the foundation of beliefs and paradigms, those elements 
that inform behavior and actions. Corporate and institutional leaders are influenced by 
shifts in social paradigms including those that define beliefs regarding sustainability and 
office design. Social theory informs management theory which drives the design of office 
workplaces. 
Management Theory: Principles and Influences on Office Design 
From Frederick Taylor in the early Industrial Age to Tom Peters, Tim Brown and 
Richard Florida in the creative economy of the new millennium, management theory has 
determined the direction, form and design of the workplace reflecting the attitudes of 
corporate leaders regarding the work and workers within their enterprise. Management 
theory was borne out of the paradigms of the Industrial Age. The design of office 
workplaces reflects the prevailing management theory of each period informed by 
business conditions, social beliefs and values. As approaches have evolved through the 
20
th
-century in response to changing business conditions and technology, there has been a 
shift from cost-driven, efficient workplaces to improving worker productivity through 
effective design approaches. This evolution is evident in the lack of consideration for 
issues associated with worker satisfaction with the early office design of the Industrial 
Age to concern for worker satisfaction as an aspect of productivity in the Conceptual 
Age. 
In the business-driven workplace, the greatest concern is for allocating scarce 
resources necessary to meet business objectives and the definition of workplace quality 
shifts from a discussion of cost reductions to design as a means to achieve business 
objectives. British philosopher Charles Handy discusses these issues as ‘discontinuous 
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change’ that requires new approaches to the design of work, organizations and how work 
integrates into the overall structure of modern life. He suggests that traditional offices and 
rewards of status no longer have meaning and the carrot and stick approach of Frederick 
Taylor in the industrial era are no longer viable in the modern workplace (Duffy, 1998). 
Management theory developed during the industrial era as the growth of industry 
and expansion of the economy required new methods to manage and allocate human and 
material resources and the logistics and finance of large-scale enterprise. Douglas 
McGregor, a mid-20
th
 century management professor at MIT stated that “the human side 
of enterprise is all of a piece, [and] the assumptions management holds about controlling 
its human resources determine the whole character of the enterprise. [These assumptions] 
determine also the quality of its successive generations of management” (McGregor, 
1960, pp. vi-vii). Influenced by Maslow’s Hierarchy of Needs (Maslow, 1970), 
McGregor developed theory to demonstrate concepts of human resource management, 
presenting Theory X and Theory Y – two opposing sets of assumptions he believed to be 
implicit in the supervision of employees. 
Theory X is based on the belief that human beings fundamentally dislike work 
and require constant supervision to achieve high levels of productivity and quality. 
Frederick Taylor’s and Henry Ford’s early industrial model for the modern assembly line 
is an example of how these concepts informed the design of factories that focused on 
specialization, standardization and mass-production. With this Industrial Age approach, 
skilled jobs were subdivided into many smaller parts, replacing the personal pride and 
craft of earlier times. Individual performance of these tasks was clearly defined and 
personal initiative and discretion were replaced by conformity and obedience. Through 
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the use of rewards and the threat of punishment, workers were coerced into achieve 
organizational objectives. In this process, under close supervision, workers focused on 
individual, specialized tasks, e.g., making sure wheels were bolted on a car properly, 
rather than the broader organizational objectives, e.g., a fully functional automobile 
rolling off the end of an assembly line (Hicks & Gullett, 1981).  This approach is evident 
in the design of early office spaces with strictly gridded rows of desks and later in the 
design of workstation cubicles. Figure 2.13 lists Theory X Principles that then affected 
management and therefore, office design. 
McGregor’s second set of assumptions, Theory Y, is based on the belief that work 
is a natural part of the human experience, that people seek work and work-related 
challenges. Theory Y described a model that assumes inherent human characteristics that 
indicate a natural propensity for work and self-directed action to achieve an 
organization’s goals. A new approach of Management by Objective evolved that incented 
workers to achieve organizational goals through reward of achievement of individual 
objectives aligned with corporate objectives. These concepts supported a new structure of 
work and worker involvement that were evident in the design of Information Age 
workplaces that began to acknowledge the role of worker initiative as a factor in 
innovation and improved productivity. The industrial and office workspaces of this 
period offered the first indicators of the development of flexible spaces designed to 
enhance collaboration among workers (Becker & Steele, 1995). The shift from the 
Theory X approach of the Industrial Age to the Theory Y direction of the Information 
Age are evident in office design of the late 20
th
-century with the first introduction of 
collaborative team spaces and communal gathering places into the office work 
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environment. Figure 2.14 lists Theory Y Principles that then affected management and 
therefore, office design. 
Global competition and changing worker demographics of the 1980s caused US 
corporate leaders to search for new methods to motivate workers as a means to reduce 
cycle times for the introduction of new products and services, improve the quality of 
manufactured goods and attract and retain the best workers. During this period Japan 
became a dominant global economic power, known for the highest worker productivity 
and product quality anywhere in the world, while America had fallen behind. The 
Japanese had developed participatory management methods based on the work of 
Edwards Deming that supported the redevelopment of Japanese manufacturing following 
World War II. Based on Deming’s principles, Theory Z emerged as a new management 
concept that emphasized a participatory method of managing people first evident in 
manufacturing. This management-by-participation approach considers company 
philosophy, distinct corporate culture, long-range consideration of staff development and 
consensus decision-making (Ouchi, 1981), resulting in lower turn-over, increased job 
commitment and higher productivity. Figure 2.15 lists Theory Z Principles that then 
affected management and therefore, office design. 
The need for greater participation and collaboration among office workers 
reflected shifting management approaches that migrated to the design of US office 
workplaces. By the 1990s there is early evidence of Theory Z concepts in office design 
for dot.com companies that were competing to attract and retain the best workers. 
Communal workspaces and amenities were designed to improve worker collaboration of 
  
61 
the Information Age worker as well as enhance corporate culture (Duffy, 1998; Iannacci, 
1998). 
Management theories reflect the prevailing corporate attitudes about work and 
worker productivity. Because corporate leaders and managers make decisions regarding 
their company’s commitment of resources to real estate, management paradigms inform 
their decisions and play a significant role in office design. It is clear that management 
theory has cast the design of the office work environment and as management concepts 
have shifted over time, the design of office space has shifted to support those beliefs 
(Becker & Steele, 1995; Duffy, 2000). Evidence of these shifts can be seen in the design 
of personal workspace – from open pools of desks modeled after factories with no 
privacy or personalization to workstations fashioned from modular components designed 
for focused tasks without consideration for collaboration, learning or socialization. 
Planning and designing high-performance Conceptual Age workplaces require the 
attention and commitment of corporate leaders. Their involvement in these processes is 
as important as the physical design that results from it. Work settings of high 
performance organizations are an integrated system that includes the physical facility, 
information technology, organizational policies and practices and management style 
(Becker & Steele, 1995; Duffy, 1998). 
As the Information Age shifts to the Conceptual Age, there is evidence of the 
continued evolution of office design consistent with the shift in management attitudes 
about work and workers. Offices have taken on new meaning and purpose, becoming 
hubs for innovation and a beacon of the corporate brand (Gensler, 2010). New 
management styles provide workers with a clear and differentiated understanding of the 
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corporate brand, culture and value proposition supported by technology and worker 
interaction at the corporate office. Office design is accommodating a variety of work 
styles with spaces designed for individual focused work but also places to learn, socialize 
and collaborate – the new Conceptual Age work activities that require as much as 50% of 
workers’ engagement at the office work site. 
This review identifies a clear relationship between the management theory and the 
resultant design of office workplaces, which continue to impact the Conceptual Age. 
Office workplaces accommodate a broader range of functions and work style preferences 
and have become innovation incubators and the center of corporate culture. As corporate 
leaders are dealing with the influences of global trends – technology, economic 
globalization, workforce diversity and issues of sustainability, their attitudes and beliefs 
regarding the nature of work and attitudes about workers continue to influence the design 
of office workplaces (IFMA, 2008). With an eye to the bottom line, their perceptions of 
costs and benefits are an important aspect to continued evolution of workplace design. 
Sustainability Theory: Principles and the Built Environment 
A hallmark of the late Information Age and Conceptual Age is a rising global 
concern for the environment due to increasing awareness of issues emerging in the 
middle 20
th
-century as a result of industrial and agricultural environmental disasters. 
Green design or sustainability are terms used to describe the issues initially associated 
with environmental sustainability including the preservation of natural assets and 
reduction of waste. Sustainability now encompasses two other dimensions, social and 
economic sustainability (USGBC, 2007). The landmark 1987 Brundtland Report defines 
sustainability as "development that meets the needs of the present without compromising 
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the ability of future generations to meet their own needs" (Union of Concerned Scientists 
et al., 1992). 
The expansionist economy of 19
th
- and 20
th
-century was driven by the economic 
paradigms of the modern Industrial Age based on the belief that the Earth was made for 
humans to conquer and rule, with an inexhaustible source of natural resources and 
unlimited ability to assimilate waste regardless of toxicity or quantity. Relevant time 
frames for resource planning and natural resource recovery were measured in the length 
of a single human life, with little consideration for the hundreds or thousands of years 
required for forests to re-vegetate, bodies of water to recover from industrial pollution 
and overuse, or consideration for finite resources that, once depleted, would no longer be 
available. These concepts were further misadvised with the belief that technology was 
omnipotent, especially when coupled with human intelligence and that homo sapiens do 
not require or are linked to other species except as sources of food, fiber, fuel and shade. 
Fundamental to the economic approach of the Industrial Age was Adam Smith’s concept 
that the ‘invisible hand’ of the market is an honest broker (Anderson, 1998). With greater 
understanding of the science or laws associated with sustainability, these Industrial Age 
paradigms have begun to shift (Anderson, 1998; Hawken, 2007). 
Laws. The first two laws of thermodynamics provide the key principles for 
sustainability (Rees, 2003). The first law of thermodynamics states that matter and energy 
cannot be created or destroyed that is the basis of the concept of conservation of natural 
resources and environmental entropy. The matter and energy that formed the earth are 
still present but have changed form or degraded due to the intervention of humankind or 
nature. For example, when a piece of wood is burned, it doesn’t cease to exist, it changes 
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form and the resulting smoke and ash are degraded forms of the original energy and 
matter (Anderson, 1998). 
 The second law of thermodynamics states that matter and energy tend to disperse 
– once released into the environment, everything that is concentrated will eventually 
migrate into the broader environment. For example, if a drop of ink is placed in a glass of 
water or crude oil leaks into the Gulf of Mexico, the ink or oil may not be visually 
discernible, but it is there nonetheless. This concept indicates that any matter that is 
introduced into the environment will never cease to exist and will, sooner or later, find its 
way into natural systems, including toxic substances (Anderson, 1998). This is the 
principal behind the landmark book Silent Spring by Rachael Carson. A middle 20
th
-
century biologist, Carson’s 1962 book brought to light the serious environmental and 
health concerns associated with DDT, a pesticide used extensively by farmers to manage 
fire ants and other insects that threatened the productivity of farmland.  An unintended 
consequence of agricultural science, DDT and was later proven to be a carcinogen and 
banned from agricultural use (Carson, 1962). 
 Definitions and Issues. The contemporary issues of sustainability address the 
three interrelated characteristics of environmental, social and economic sustainability. 
These impact the natural and built environment and influence paradigms that drive social 
behaviors with regard to sustainability and provide the theoretical foundation for 
sustainability. Each of the dimensions brings a specific focus and it is the confluence of 
this interaction where true sustainability is achieved. In the next section each of these 
dimensions is explored to identify factors that influence design of office workplaces. 
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Environmental sustainability addresses the interrelated issues of resource 
extraction, use and overuse, with the corollary issue of waste generation (USGBC, 2007). 
These factors greatly influence human health and wellbeing and the ability of humans to 
survive and thrive within the ecosystem. The capacity of the earth to produce natural 
resources necessary to sustain the world’s population is the sum of the finite resources of 
available productive water and land mass. The issue of waste generation and the 
degradation of natural resources due to natural or human intervention concerns the ability 
of the earth to absorb waste and regenerate it into new productive natural resources. In 
the built environment these issues are often associated with use of materials and waste 
associated with the construction, operation and maintenance of buildings as well as the 
environmental quality of the interior environment. Preservation of natural and built place 
assets – those resources unique to a specific culture or environment is also considered, for 
example geysers in Yellowstone or covered bridges in Iowa. Environmental issues 
specifically related to office design consider attributes that support worker health and 
wellbeing. These are documented in the USGBC standards for Commercial Interiors and 
include indoor air quality, quality of light, thermal comfort and access to natural views 
and light. 
Social sustainability addresses the interrelated issues of cohesion and the many 
factors that influence our understanding of ourselves within the context of community 
and place (Chui, 2004). The expansionist economy of the Industrial Age provided 
economic growth and the development of new technology as the foundation for the rise 
of the middle class. With accelerating speed of technological improvements, the beliefs 
and behaviors of this earlier economic age resulted in social inequities, homogenization 
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of place and loss of personal identity – issues that inspired the middle 20th-century 
environmental movement. The accelerating speed of change also resulted in unintended 
consequences from emerging technologies that were not fully tested. Social sustainability 
considers the social and cultural issues that create the fabric of modern communities at 
local and global scales. In the built environment these key issues consider places that 
foster trust, shared values and collaboration as well as and preservation of cultural or 
social assets – for example preservation of native language, religious traditions or 
regional music. 
Community cohesion is defined as social capital described as trust, norms and 
networks needed to facilitate cooperation in a community or the ‘glue’ that holds society 
and communities together (Putnam, 1993). Cohesion develops over time from the many 
everyday transactions between people in a community, including a community of 
workers in modern office interiors. Dimensions of cohesion are defined as valuing self 
and others, trust (interpersonal and generic), connection (participation and networks), 
multiple relationships and reciprocity (Bullen & Onyx, 1998). 
Attributes that contribute  to community cohesion including the need for human 
warmth, a feeling of safety, a sense of belonging and connectedness, a sense of common 
purpose and identity, cooperation, mutual respect and the ability to participate in 
community endeavors (People Together Project, 2000; Purple Sage Project, 1998). Three 
indicators provide a framework for analysis of social cohesion within communities. First, 
the indicators consider growth of people, not objects (economic indicators focus on 
objects). The second is a new perspective indicating that human needs are finite, few and 
classifiable, and that it is the way in which these needs are satisfied which makes 
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populations culturally diverse. This is counter to the traditional belief that human needs 
tend to be infinite, change over time and are different between cultures. The third 
indicator addresses issues of inadequate satisfaction of any of the fundamental needs 
resulting in widespread distrust, fear and cynicism about the future (Max-Neef, Elzalde, 
Hopenhayn, 1991). The 1991 Max-Neef study established an evaluative framework, 
identifying nine human needs as the basis for analyzing how communities function. This 
framework can be applied to a variety of communities at different scales, including 
communities of workers within a company or organization. 
In the office work environment, attributes that support the development of social 
cohesion provide spaces that encourage serendipitous interaction among workers and 
across work groups (Alexander et.al, 1977; Hall, 1982). Cross-pollination of ideas and 
informal social interaction build trust, develop shared values and goals, and embed 
corporate culture (Gladwell, 2000). Characteristics of social cohesion are summarized in 
Figure 2.16. Those factors that address safety, ability to interact, and sense of belonging 
are issues that that designers must consider in office design. 
Economic sustainability includes a population’s productivity and sustained 
economic development designed to improve the quality of life of a community (Bullen & 
Onyx, 1998). Productivity in the Conceptual Age focuses on capturing greater market 
share or the development of new market share through innovation and delivery of 
outstanding service. In the Knowledge and Conceptual Ages, attracting and retaining the 
best workers has been a key differentiator in the long-term success of modern enterprise. 
Worker productivity is the economic engine that sustains a company. For these reasons, 
economic sustainability related to office work environments provides a variety of work 
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space within the office that support the variety of work styles and functional requirements 
of Knowledge and Conceptual Age workers (Becker, 2004; Florida, 2002). 
Sustainability and the Built Environment. The first two laws of thermodynamics 
(entropy and dispersion) govern sustainable building design principles that address the 
three interrelated issues of economic, environmental and social sustainability (USGBC, 
2007). The USGBC has established guiding principles that consider respect of the limits 
of natural systems and resources, respect for all communities and culture, encourage 
broad participation, strive for immediate and measure indicators of sustainable practices, 
and recognize the critical linkage between humanity and nature as summarized in Figure 
2.17. Their guiding principles support design solutions specifically focused on the built 
environment that achieve a more robust economic outcome; create and restore harmony 
between human activities and natural systems; advise precaution in utilizing technical 
and scientific data to protect, preserve and restore the health of the global environment; 
ensure an inclusive, interdisciplinary, democratic decision-making process with the 
objective of building shared commitments to a greater common good; and exhibit 
transparency and honesty. 
Application of these principles include how the building sits on its site within the 
context of its place, use of indigenous resources, lifelong loose fit and community 
connectivity (Williams, 2007). Connectivity addresses design issues that reinforce the 
relationship between the project, site, community and ecology, making minimal changes 
to the function of natural systems. Loose fit addresses design for future generations while 
respecting past generations, considering future needs beyond the immediate project 
requirements and flexibility to absorb future change. Indigenous design addresses issues 
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associated with preserving, utilizing and celebrating the unique place assets of the site 
through reinforcement and stewardship of natural characteristics specific to the site 
(Beatley, 2004; Williams, 2007). 
Consistent with the USGBC’s Guiding Principles, William McDonough, a noted 
architect and environmental scholar, developed the Hannover Principles for EXPO 2000 
in Hannover, Germany, further defining the concepts of sustainability for the built 
environment. These strategies address the long-term consequences of new construction 
with consideration for the balance between the earth’s ability to produce raw materials 
and absorb waste. Sim Van der Ryn furthered these concepts, focusing on respect for and 
perseveration of place assets. His concepts consider the context of the project – its 
geographic place and the social and cultural impacts of the proposed project. 
Inclusiveness is addressed considering all stakeholders in the process as a means of 
bringing long-term commitment to the community as an inherently sustaining aspect of 
planning and design. Together with the USGBC’s principles, McDonough’s and Van der 
Ryn’s established parameters that influence the plan, site and building form (McDonough 
& Braungart, 2002; Van Der Ryn & Cowan, 1996). 
The work of these scholars and practitioners inform a sustainable approach to 
design of the built environment organized around concepts inspired by nature; 
relationship of humans to the natural environment; preservation of natural, built and 
cultural resources; building long-term value through the use of flexible systems; 
thoughtful use of technology; demonstrating equity through the development, design and 
construction process; and commitment to sharing new knowledge and measureable 
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outcomes. These concepts are summarized in Figure 2.18. These principles apply to and 
are the basis of sustainable approaches to the design of office workplaces. 
Office Design: Principles, Worker Satisfaction, Effectiveness and Sustainability 
There is growing understanding of the importance and role of design in office 
work environments and recognition of the influence of design on human behavior. 
Renowned environmental psychologist Richard Farson defines design as, “Design 
doesn’t have to have a visual component. Ultimately, anything purposeful can be called 
an act of design.” He defined design as “the creation of form” and further asks, 
Why is design important? In human affairs, form rules [and]… achieves its power 
because it can create situations and situating is more determining of what people 
will do than personality, character, habit, genetics, unconscious motives, or any 
other aspect of our individual makeup. This is perhaps the most important but 
least understood and appreciated aspect of the psychology of design. (Farson, 
2008, p. 35) 
Office design is defined as the art and science of developing office work 
environments that house the quantitative and qualitative functional requirements of each 
company through the development of spaces that support specific work processes (Duffy, 
1998). At its best, office design has been shown to improve worker productivity through 
enhanced experience, committed employee engagement, and spaces designed to support 
preferred work styles within an envelope of a healthy and sustainable workspace (Becker, 
2004; Duffy, 1998). Differentiated from other design problems, the challenge for office 
designers is developing an understanding of a company’s unique mission, values, goals 
and culture as a means to develop authentic, user-centered design solutions that endure, 
empower and inspire the workforce (Becker, 2004). 
Design establishes the form of the office workplace and is a determinant of 
worker behavior and productivity (Farson, 2008). Office design conveys what a company 
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values. Visual cues or the material culture within the office environment are often less 
consciously planned than written company memoranda, and whether planned or 
unintended they communicate the unique brand, culture and values of the enterprise. 
Virtually every organization states that people are their greatest asset but may continue to 
provide acres of anonymous, identical workstations in uninspiring environments where 
communal workspaces such as meeting and break rooms are a continuation of, rather than 
a departure from, corporate workplace standards. The office of the 21
st
-century is 
becoming a place where workers convene to move the initiatives of the enterprise 
forward with greater emphasis on workplace efficacy, office design has shifted to 
facilities that support work process and less on the use of space to reward performance or 
as symbols of authority. Conceptual Age offices are becoming social hubs designed to 
embed corporate culture and values and are places to convene workers for the purpose of 
learning and collaboration necessary to move initiatives forward (Becker, 2004). 
In the 21
st
-century, creativity is considered an organization’s greatest competitive 
edge (Florida, 2002). Executives often express that personnel is their organization’s most 
important asset and represents the largest expense in many enterprises. Modern 
businesses utilize sophisticated systems to measure and motivate their people, but most 
are less strategic in the way they address office space design, the second largest expense 
in most corporate budgets (Becker, 2004). Decisions about office space…  
…is a realm where unintended consequences loom large. In the age of the 
knowledge worker, where information, collaboration and innovation are 
differentiators, a workspace redesign that saves a hundred dollars per employee 
but impedes interaction can be disastrous …the influence of space on behavior is 
not always obvious, but it underlies many social and organizational puzzles. 
(Becker, 2004, p. xvii) 
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Sustainable office design is defined as design solutions that address the three 
dimensions of sustainability – the economic, social and environmental issues associated 
with the design, construction, operation, maintenance and use of the office work 
environment (USGBC, 2007). Principles of sustainable office design are consistent with 
broader principles of sustainability but consider the specific concerns of workers in 
interior office environments.  
Office Design: Principles 
 Organizational ecology, cultural code and functional diversity are three key 
principles of effective office design as shown in Figure 2.19. The relationship between 
workers and their workplaces has been described as organizational ecology. Ecology is 
defined as organisms’ relation to one another and to their surroundings including the 
interaction between people and their work environments (Becker & Steele, 1995). 
Organizational Ecology is defined as the approach each organization’s leaders 
choose to convene their employees in space and time. Workers are affected by the 
characteristics of their work environment – its size, shape, layout, quality, furnishings and 
equipment. These elements shape behaviors, attitudes, values and influence the meaning 
workers attach to the work environment itself. The ecology of the organization is a factor 
in shaping how people work with each other and how well the organization performs 
(Becker & Steele, 1995). This approach “reflects current thinking in biology about the 
value of biodiversity. The greatest threat to a species over time and to an ecological 
system is the absence of [a] rich and diverse gene pool” (Becker, 2004, p. 3). 
Organizational Ecology from an ecosystem perspective endeavors to understand 
how underlying social and organizational systems respond to and influence physical work 
  
73 
settings and is the basis of an integrated office workplace strategy (Becker, 2004). The 
ecology of office work places consider the interaction between physical work settings, 
design and technology, and management and change processes implemented by the 
organization’s leadership as shown in Figure 2.20. Corporate leadership’s role is a key 
factor in establishing healthy organizational ecology that results in high worker 
productivity. 
Similar to the DNA, cultural code is defined as those characteristics that uniquely 
define an organization based on their, norms, values, beliefs, history, culture and market 
(Sullivan, 2008). In identifying the needs of each organization’s workplace environment, 
it is the qualitative issues of their unique cultural code that clearly differentiates one 
company’s workplace from another. For these reasons, organizational leaders need to 
understand facility issues in business terms and their impact on the social systems of their 
organization. Their approach to the management of workplace resources – an inherent 
aspect of the prevailing management theory – influence worker attitudes about their 
work, workplace and the company (Becker & Steele, 1995).  
Functional diversity in office space design is defined as the provision of 
workspace that supports a variety of work styles and work tasks understood as work 
modes. This approach often provides for a personal home-base to meet the needs of 
workers individual requirements, ‘hot desk’ spaces for personnel who work temporarily 
at the corporate office site and shared spaces to support formal and informal work 
activities. Characteristics of community-based office design include the gathering places 
with features that draw people together such as food or coffee; placement of gathering 
places along a common path of travel or activity node; design that encourages social 
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interaction; creation of a few gathering spaces rather than many dispersed across the 
facility to increases density of use and probability of serendipitous meetings across work 
groups; and company policies that encourage the use of common facilities (Alexander et. 
al, 1977; Becker & Steele, 1995).  
Activity-based planning is an approach that anticipates functional worker needs 
and provides a variety of spaces to specifically accommodate specific types of work 
tasks. The worker is given a choice of work settings throughout the day that best 
accommodates the functional requirements of those tasks (Alexander et.al., 1977; Becker, 
2004; Gensler, 2008). The demands of the Conceptual Age require rapid idea generation 
and communication of those new ideas across the enterprise, as well as the generation of 
new knowledge that is the product of teamwork and collaboration. Workers require 
spaces that support a highly interactive method of working and an enabling technology 
infrastructure. Diversity in work styles and work space provides a competitive advantage 
by offering a variety of workplace settings allowing workers to meet the needs of a 
highly unpredictable and competitive business environment. This kind of workplace eco-
diversity is counter to the standardization and universal planning, which was the 
prevailing approach of the Information Age. 
As the Information Age evolved it became clear that new methods of work were 
developing based on the types of tasks necessary to compete in an era where the 
economic output was information itself and that success was defined in new creative 
endeavors that required collaboration. Innovation was becoming a differentiator requiring 
the cross-pollination of ideas through greater employee interaction were necessary to 
compete in a global, technology enabled economy. In workplaces of the late 20th century, the 
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divergent planning concepts of interaction and autonomy emerged as key organizational variables 
that influence the design of new offices to support collaborative work processes.  Interaction 
indicates the need for personal, face-to-face contact necessary to carry out certain types of tasks.  
Autonomy is the degree of control, responsibility, and discretion of each office worker to carry 
out tasks including the content, method, location and tools used in the work process.  Noted 
workplace researcher Frank Duffy indicates four types of workspaces that evolved to support the 
diverse design issues associated with the need for autonomy and interaction he labeled as hives, 
cells, dens and clubs as indicated in Figure 2.21 (Duffy, 1998).  These developed further due to 
the infusion of micro-technology into day-to-day work process, decoupling workers from their 
desks. 
In the later development of the Information Age and the nature of work evolved, noted 
researcher Frank Duffy identified four types of work spaces that supported knowledge workers of 
the late Information Age – hubs, clubs, home bases, and roam or third-places that can occur 
anywhere inside or external to the corporate office base.  Hubs are workplace-based interactive 
collaborative spaces where workers can work together on project-based tasks.  Because most 
learning occurs peer-to-peer, Hubs are important places for the transfer of knowledge.  Clubs, 
also located within the office environment, are spaces where teams may have semi-permanent or 
temporary workspaces for specific projects.  Home spaces are those where workers perform 
individual, autonomous, focused tasks and are likely permanently assigned individual workspaces 
or may be personal residence-based offices.  Roam is a work style enabled by micro-technology 
that allows the worker anywhere inside or outside the corporate workspace.  These ‘third’ spaces 
may include parks, cafes, public transportation or other public or shared spaces. As the 
Information Age evolved into the Conceptual Age these work tasks were further codified as 
focusing, collaborating, learning and socializing work types. 
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Worker productivity is defined as economic output, for example increased market 
share, call center volume or faster product development cycle times.  The design of office 
spaces that address worker productivity use the principle of functional diversity through 
activity-based planning to provide of a variety of spaces that support the work tasks 
understood as work modes of Conceptual Age workers. Work mode is defined as the 
ways and means that people engage and perform their work and are the issues that are 
most related to the economic dimensions of sustainable office design understood as 
productivity. Research indicates that Conceptual Age workers have preferred work 
modes that enhance the quantity and quality of the work they deliver. Workers thrive in 
environments that provide spaces for solitary work tasks, collaboration, formal and 
informal learning, and encourage socialization among workers and work groups 
(Alexander, 1977; Becker, 2004; Gensler, 2008). The percentages of time workers 
engage in each mode has shifted since the Industrial Age where most work was 
performed in the focus mode. Conceptual Age workers spend less than half their time in 
focused activities with collaboration, learning and socializing engaging the balance of 
their time at work as shown in Figure 2.24. 
Four clear modes of work are evident among Conceptual Age workers – focus, 
collaborate, learn and socialize (Gensler, 2008). Focusing work mode is defined as the 
ability to concentrate and devote uninterrupted effort to a particular task or project and is 
characterized by tasks that include thinking, reflecting, analyzing and problem-solving, 
creating, imagining, reviewing, assessing and producing work. Recent studies have 
shown that an average of 48% of worker time is spent in these focused activities. Since it 
takes approximately 20 minutes of focused time to achieve the most highly productive 
  
77 
‘steaming’ mode, studies at MIT and Harvard show that workers greatly improve 
productivity if provided distraction-free time for focus tasks (Handy, 1990). The product 
of the focus work mode is transactional capital. Collaborating work mode is defined as 
work with another person or group to achieve specific business goals. Collaborative work 
is characterized by working with others to plan, strategize, share knowledge and 
information, problem solve, innovate, create and produce as a team. New millennium 
workers spend an average of 32% of their time on this type of work. Collaboration 
increases productivity, innovation and the ability to respond more creatively to complex 
challenges. The product of the collaborating work mode is innovation capital. The 
learning work mode is defined as the process of acquiring knowledge of a subject or skill 
though education or skill-building exercise. Learning is characterized by problem-
solving, memorization, concept exploration and development, discovery and reflection. 
Creative Economy workers spend an average 6% of their time in learning activities 
including formal classes and information interaction between works and their mentors or 
peers. The product of the learning work mode is intellectual capital. The socializing work 
mode is defined as interactions in the workplace that create common bonds and values 
and are characterized by development of a collective identity, collegiality and productive 
relationships. The product of the social work mode is social capital. In the 21
st
 century 
workplace, socializing creates and builds social capital and earns the trust of colleagues 
with workers spending an average of 6% of their time in social activities. Success in the 
creative economy relies on social relationships more than in the past and it is through 
informal knowledge networks that work is accomplished, rather than the through 
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organizational hierarchies of the past (Gensler, 2008). Together these four work modes 
provide spaces to enable the Conceptual Age work force. 
Office Design: Worker Satisfaction 
Worker satisfaction with their office environment is a component of the fiscal 
success of an organization and surveys of office workers indicate a clear relationship 
between high enterprise performance, and high employee engagement or job satisfaction 
(Gallup, 2012; Gensler, 2008). Engagement is the key indicator of worker satisfaction. 
Companies that have engaged organizations have 3.9 times the earnings per share growth 
rate compared to organizations with lower engagement in the same industry. According 
to a 2012 Gallup survey, engagement is directly linked to worker’s sense of wellbeing. 
The survey further identifies a relationship between productivity and wellbeing as well as 
improved individual accountability (Gallup 2, 2012). Effectiveness of workplace design 
is a component overall satisfaction with the office environment. Productive workspaces 
of the Conceptual Age address issues of satisfaction and effectiveness. 
Worker satisfaction is understood as worker perceptions that are associated with 
higher business-unit performance (Harter, Schmidt & Keyes, 2003). Studies also indicate 
that the workforce is increasingly seeking greater purpose and growth through their work 
as an aspect of worker satisfaction (Gallup, 2012; Pink, 2005). Studies show a clear 
relationship between worker satisfaction with the built environment of their office 
workplaces, job satisfaction and business outcomes. These factors contribute to an 
efficient work process, employee retention, creativity and impact business outcomes 
(Harter et al., 2003). A majority of employees desire greater meaning and opportunities 
for personal development for their work and seek opportunities for work that is 
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enjoyable, fulfilling and socially useful (Avolio & Sosik, 1999). The 2003 Harter et.al. 
study indicates a link between productive workers with emotional well-beingand worker 
performance (Harter et.al., 2003). 
Office Design: Effectiveness 
Management and workers perform within the framework of a broader social 
context where performance is the key driver that is most affected by office design. Office 
design performance addresses issues of efficiency and effectiveness, the two dimensions 
of performance in office work environments. “Peter Drucker pointed out that efficiency 
means doing something right, while effectiveness means doing the right thing” (Duffy, 
1998, p. 46). In the office environment, gaining efficiency is associated with driving 
down occupancy costs while effectiveness focuses on improving worker productivity as 
shown in Figure 2.22.  
 Effectiveness delivers value to the worker by providing workspaces that support 
the work tasks of Conceptual Age workers that enhance productivity. Efficiency within 
the context of workplace design is defined as those issues associated standards for 
furniture, space and infrastructure with little regard for the nuance of the specific 
functional needs of workers or work processes (Becker, 2004; Duffy, 1998).  Efficiency 
is achieved through an interchangeable kit of parts consistently applied to each worker 
and work group. “Companies are often caught in the paradox between customization and 
standardization of workplace environments for their knowledge-based workforce. We 
don’t have to choose between what appear to be diametrically opposed points on a 
spectrum: decentralization or centralization, standardization or choice, individual or team. 
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Harness both to improve performance” (Becker, 2004, p. 9). Effective workspaces 
address issues of wellbeing, productivity and social cohesion as shown in Figure 2.23. 
Office Design: Sustainability 
 The principles of environmental, economic and social sustainability apply to the 
design of office interiors. Worker wellbeing is defined as physical issues associated with 
the interior work environment that effect worker health and comfort and are the issues 
most closely related to environmental and aspects of sustainable office design. These 
include indoor air quality, access to natural light and views, thermal comfort, ambient 
sound conditions and lighting conditions appropriate to function (USGBC, 2007). A 
commitment to worker wellbeing enables workers to bring more productive energy to 
their job (Becker & Steele, 1995). A primary component of environmental sustainability 
related to office workers addresses issues of wellbeing as summarized in Figure 2.23. 
Social sustainability for office workplace interiors is most closely associated with the 
intangible but observable evidence that provide spaces that support social cohesion including 
those that support stated corporate values, culture and the development of social capital. Office 
spaces designed to encourage gathering, participation and interaction enhance social cohesion. 
Branded environments create a sense of belong to the special attributes that define cultural code 
also build trust and embed values that enhance community cohesion as indicated in Figure 2.26 
(Chui, 2004; Max-Neef et al., 1991). These aspects of social sustainability or their contribution 
to worker satisfaction with their office environment have not been fully explored but are outside 
the scope of this study. 
Social cohesion within the office environment is defined as issues associated 
informal communication and the associated issues of interaction and autonomy 
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(Gladwell, 2000). MIT professor Thomas Allen’s 1977 research indicated that informal 
communication, particularly in research and development settings, is related in part to the 
number contacts people have with others outside their own department or team. These 
contacts were found to be critical to the delivery of new products and reduce cycle times 
to get new products to market. Informal contact is also the primary means to embed the 
culture, values and norms of an organization. Management expert Malcolm Gladwell 
observed, 
“When employees sit chained to their desks, quietly and industriously going about 
their business, an office is not functioning as it should. That’s because 
innovation…is fundamentally social. Ideas arise as much out of casual 
conversation as they do out of formal meetings. More precisely, as one study after 
another has demonstrated, the best ideas in any workplace arise out of casual 
contacts among different groups within the same company” (Gladwell, 2000, p. 
61). 
 
Casual and serendipitous interaction among workers from different work groups and 
cross-pollinating ideas is also an organizing principal of office design and considers 
informal and unplanned communication experientially (Alexander et al., 1977; Becker & 
Steele, 1995). Knowledge is the capital of the creative economy and workers are formally 
and informally upgrading their knowledge and skills on an ongoing basis. “If the goal is 
to enhance creativity, then stimulating face-to-face communication among persons whose 
jobs do not require interaction (weak organizational bond) is appropriate. In general, 
those whose jobs require them to interact (strong organizational bond) will do so anyway 
unless totally blocked by the setting” (Becker & Steele, 1995, p. 72). Organizations are 
realizing the value of social capital that builds the social cohesion necessary for the 
transfer of information that enables learning, transfers social culture and builds trust. 
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These are components of success in competing globally, enhancing innovation and 
reducing cycle times. 
Economic sustainability for office interiors is understood as worker productivity. 
These issues include providing a variety of spaces that meet the needs of preferred work 
mode and functional requirements to support the work of specific types of tasks 
(Alexander et al., 1977; Gensler, 2008; Hall, 2010). 
Conclusions – Literature Review 
Four findings emerged from the literature review that provides the foundation 
necessary for this research. Findings address the role of corporate leadership, principles 
that drive workspace design and the relationship between worker satisfaction with their 
overall work environment and the effectiveness of workspace types. 
Finding One - Corporate leadership drives decisions regarding the design of 
office work environments.  The history of commercial office interiors indicates that 
corporate leadership informs office design. There is a clear relationship between the 
managements’ attitudes about work and workers and the resultant design of office 
workplaces (Becker & Steele, 1995; Becker, 2004). With an eye to the bottom line, 
corporate leaders determine the incorporation of new attributes into the design of office 
workplaces (IFMA, 2008). Their perceptions of costs and benefits continue to drive the 
evolution of workplace design and the level of investment in design solutions including 
the form and function of workspace. Leaders’ perceptions of higher cost without a clear 
link to return on investment are reasons given for not making such investments (IFMA, 
2008). 
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Finding Two – Of the three key principles that drive workplace design, 
workplace diversity understood as activity-based planning best supports Conceptual 
Age workers. Workplace design principles are comprised of organizational ecology, 
cultural code and functional diversity.  While each is important in the overall 
consideration of office design, functional diversity specifically relates to the physical 
workspace necessary to support worker productivity. Functional diversity in office space 
design is the provision of workspace that supports a variety of work styles and work tasks 
understood as work modes (Alexander et al., 1977; Duffy, 1998; Becker &Steele, 1995). 
Activity-based planning is an approach that anticipates functional worker needs and 
provides a variety of spaces to specifically accommodate specific types of work tasks 
giving the worker a choice of work settings that best accommodates the functional 
requirements of those tasks (Alexander et al., 1977; Becker, 2004). For Conceptual Age 
workers these activities or work modes include spaces designed for focusing, learning, 
socializing and collaborating work tasks (Gensler, 2008).  
Finding Three – A positive relationship exists between worker productivity and 
worker satisfaction with their work environments (Harter et al., 2003). 
Workers’ satisfaction with their work environment differentiates top-performing 
companies (Gensler, 2008). Satisfaction is indicated by positive worker perceptions of 
their workplace and is associated with business-unit performance (Harter et al., 2003). 
Worker perceptions of the productivity of their work environment is a factor in overall 
worker satisfaction and engagement that distinguishes higher performing or more 
economically sustainable companies from average companies (Gallup, 2012). Further, a 
2008 Gensler workplace study indicated a relationship between highly productive 
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businesses and workers’ perception of the effectiveness of their overall work 
environments.  
Finding Four – Perceptions of effectiveness are indicators of overall 
satisfaction or performance with the work environment. There is the relationship 
between the effectiveness of office workplaces – those elements that provide greater 
value, and efficiency – those elements that reduce cost (Duffy, 1998). Effectiveness 
delivers value to the worker by providing workspaces that support the work tasks or 
modes of work of Conceptual Age workers that enhance productivity and worker 
satisfaction. 
Summary 
Similar to assembly lines of the Industrial Age, personal office workspace 
evolved from long rows of desks in huge open offices separated from corporate leaders 
and managers who worked in private offices. Private offices were indicators of power and 
success, a coveted real estate trophy. As information became the economic capital of the 
early Information Age, personal workspaces evolved from large, open studios to cubicles 
constructed of modular components with high panels designed to isolate workers for 
focusing work tasks. This shift was a result of the changing attitudes of corporate leaders 
who believed that 100% of workers’ time was spent in individual work tasks that required 
quiet, private work space for concentration. In the later phases of the Information Age the 
nature of work began to change and the benefits of worker collaboration emerged. 
Through this period cubicle walls became lower to improve worker interaction and 
secondary spaces were provided to enable worker collaboration. Four clear work styles 
emerged in the Information Age based on the work tasks necessary to be highly 
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productive and competitive.  These included work that occurred in different workspace 
types labeled cell, hive, club and den documented by Frank Duffy in his 1998 book The 
New Office. These work styles were further codified as the Conceptual Age emerged and 
have become understood as work modes – focusing, learning, collaborating and 
socializing.  
 Corporate leaders in the Conceptual Age are challenged with the pressures of a 
global economy, shifting workforce demographics and absorption of ever-changing 
technology but the bottom-line is still driven by worker productivity. Different from the 
Industrial Age model that focused on consistency and quantity of manufactured products, 
the metrics of the Conceptual Age began to be understood as innovation and customer 
satisfaction as the units of production that achieved high productivity and profitability. 
These metrics were delivered through worker collaboration and were found to 
differentiate top-performing companies. The design of the office workspace continued to 
evolve with specialized spaces for workers to accomplish their tasks. Personal 
workstations for focusing work tasks continued to change from cubicles with high panels 
designed for worker isolation, to lower panels to encourage worker interaction, then 
smaller workstation footprints to reduce the cost of corporate real estate. The latest 
innovations have deconstructed the workstation to a ‘benching’ design solution – workers 
lined up in long rows of shop-style work-benches, separated by a screen in front of each 
worker but open on each side. 
Research findings from earlier studies indicate that worker satisfaction is 
influenced by the design of their workspace. The 2012 Gallup study indicates that 
satisfied workers are more engaged in their work – an indicator of worker productivity 
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and differentiator of companies that are more profitable than the industry standard 
metrics. The Gensler 2008 study indicates that worker satisfaction is a differentiator of 
top-performing companies. 
Workspace that supports work tasks is understood as effectiveness and is an 
aspect of worker performance. The 2008 Gensler study identified the percentage of time 
workers spend in each of the four work modes and also asked workers to rate the 
effectiveness of specific work mode space types. However, this study and others have not 
explored the relationship between worker satisfaction and their perceptions of the 
effectiveness of each of the four workspace types. This research will explore this topic to 
identify if there is a relationship between workers’ satisfaction with their overall work 
environment and the effectiveness of specific workspace types, and which workspace 
types are most closely related to worker satisfaction with their overall work environment. 
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CHAPTER THREE 
 METHOD 
The purpose of this study is to explore the relationship between worker 
satisfaction with their overall work environment and workers’ perceptions of the 
effectiveness of specific spaces intended to support the focusing, learning, collaborating 
and socializing work modes of the Conceptual Age. This issue has not been explored in 
previous studies that investigated the role of satisfaction in corporate fiscal performance 
(Gallup, 2012; Gensler, 2008) or the role of specific space types related to workers’ 
satisfaction with their workplace. The research model for this study was developed by the 
researcher from the 2003 Harter, Schmidt and Key study regarding worker wellbeing and 
its relationship to business outcomes. Figure 1.1 models this hypothetical relationship 
between effective work environments, worker satisfaction with their environment, 
productivity and high corporate performance. 
Research Questions 
Questions for this research project were designed to explore the relationship 
between worker satisfaction with their overall work environment and their perceptions of 
the effectiveness of space types designed to support the four work modes of focusing, 
learning, socializing and collaborating. Two primary and four secondary research 
questions were developed for this study. The first primary question considers overall 
workers’ overall satisfaction with their physical work environments (offices, 
workstations, hallways, common areas, reception, waiting areas, etc.) related to the 
effectiveness of four work mode space types (learning, focusing, collaborating, 
socializing). The second primary research question was developed to identify which of 
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the four work mode space types had the greatest and least relationship to workers’ 
satisfaction with the overall physical work environment. Secondary research questions 
were developed to address workers’ perceptions of effectiveness of each space type. 
These questions are summarized in Figure 3.1.  
Methods 
This research project used data from the Workplace Performance Index survey 
developed by Gensler. The survey asks workers questions regarding their perceptions 
about their office workplace including personal workspace (workstations, private and 
shared offices) and communal workspaces (team, meeting, conference, classrooms; break 
room, pantry, coffee bar, lounge, cafeteria). The instrument was developed and initially 
tested in 2006, has been used since 2007 and has approximately 100,000 office worker 
respondents from companies in seven major industries in North America. The survey 
asks 16 closed questions of workers regarding perceptions of their workplace. To 
measure worker’s satisfaction with their work environment, a Leikert-type scale was used 
where 1 was ‘not at all satisfied’ and 7 was ‘extremely satisfied’. To measure workers’ 
perception of effectiveness of workspaces for different work modes, a Leikert-type scale 
was used where 1 was ‘not effective’ and 5 was ‘effective.’ The survey was launched via 
email and delivered to each worker from leadership inside the subject company with a 
survey link embedded in the body of the email text and then accessed over a secure 
internet server. Survey data for this study were selected from respondents who were 
provided with the exact same question set. Respondents were invited to participate in the 
survey by their employers but participation was on a voluntary basis. The survey required 
10-12 minutes for each worker to complete and was open for approximately 10 business 
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days with a reminder to each worker two days before the survey closed. Technical 
support was available to respondents during normal business hours. Each WPI survey 
question used for this survey is indicated on Tables 3.2 and 3.3. The survey is 
copyrighted and was not available for exhibit in this document. WPI data have not been 
used previously to evaluate the research questions described in this study. 
Sample Description 
 Organizations and companies that participated in this study represented seven 
major industries throughout the United States. Data were collected from 2007 to 2012 
using the same instrument. Responses were from office-based workers only from all staff 
levels, from across the U.S. The sample included office workers in banking, finance, 
technology, consumer products, legal, accounting, consulting, energy, media, 
entertainment, and non-for-profit organizations. Data from six questions used for this 
study were extracted from the data base. The names of respondents and the companies or 
organizations they work for were removed from the database prior to the initiation of 
analysis. Some respondent organizations or companies requested minor modification to 
the questions or questionnaire. Those data were not used in this data set resulting in a 
blind sample of approximately 48,000 respondents for this study. Respondent numbers 
varied for each question due to some respondents choosing not to answer some of the 
questions and the survey was structured to direct respondents to different follow-up 
questions depending on how they answered a root question. 
 The sample is described in Table 3.1. The questionnaire was completed by 45,396 
respondents. The response rate varied from 95.5% (45,386 of 48,020 in the population) to 
56.2% (27,009 of 48,020) for each question. These findings are reported in the data 
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tables. The sample was comprised of a majority (77%) of the 35-66 year old Gen-X and 
Boomer age groups. Most employees (32%) had been with the company 5-7 years; the 
majority were female (53%). All respondents were full-time office workers. While these 
demographics were taken from a broad sample of US workers, they do not reflect the 
demographics of the general working population (US Bureau of Labor Statistics, 2010). 
This may be due to the nature of the companies and organizations that chose to 
participate in the study and the self-selection of the respondents who chose to participate 
in the survey. Most of the organizations that chose to participate paid a fee to the 
consultant to administer the survey, analyze the results and present findings. 
Analysis 
The data analysis was developed using SPSS software. Data were analyzed in two 
parts using descriptive statistics to inform the findings and correlation analysis was used 
to analyze date from each question and determine the relationship between the dependent 
variables and the four levels of independent variables. Descriptive analysis included 
mean and standard deviation for each variable; the ‘n’ was also included. Output of the 
descriptive statistics is included in table and bar chart formats. Pearson correlation was 
used to test the relationship between the independent and dependent variables for each 
pair of WPI study questions. Coefficients of determination were developed from the 
Pearson correlations to determine findings presented in Chapter Four. 
Variables 
 
The dependent variable for this research is workers’ satisfaction with their overall 
physical work environment. The independent variable has four levels associated with five 
WPI survey questions that query as workers’ perceptions of the effectiveness of 
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workspaces that support the four work modes. The independent and dependent variables 
are shown in Table 3.2 with their associated WPI survey questions. Table 3.3 documents 
each variable related to the WPI survey questions, type of data collected, and data 
analysis method and provides an overview of the structure of the study.  
Limitations 
Limitations of this study include workers’ self assessment of their satisfaction 
with their overall work environment and their perceptions of the effectiveness of the 
office to meet their needs as they perform focusing, learning, socializing and 
collaborating work tasks. As with all survey questionnaires, the data are self-reported, 
and self-assessment is influenced by the personal bias of each respondent. Further, 
individual respondents may be influenced by other factors that are not necessarily related 
to the physical work environment including non-space factors as company policies 
regarding space and space use. Another limitation is the use of data from questions 
developed by others. The data were already collected so questions could not be modified 
or added. Use of existing data limits the research design by not allowing the opportunity 
to frame questions and select consistent choices to best fit the purpose of this study. 
Additionally, the study was limited to questions/data in the database to which the 
database owner would allow access. Next, although all questions used a nominal scale 
converted to a Leikert-type scale, some specific questions used a 5-point scale while 
others used a 7-point scale. This difference was accommodated in the statistical analysis 
model shown in Figure 4.1. Another limitation is that overall satisfaction with the 
physical work environment includes overlapping spaces, i.e., offices, workstations, 
hallways, common areas, reception, waiting areas, etc. These were not tested 
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individually, so respondents may have different interpretations of space types and use. 
Finally, this study is an exploration of the workers’ perceptions of satisfaction with and 
effectiveness of their physical work environment and does not address other policies and 
practices may impact worker satisfaction, but are not included in this study. 
 
 
  
  
93 
CHAPTER FOUR 
 FINDINGS AND DISCUSSION 
This is an analysis of the data evaluating worker satisfaction with their overall 
physical work environment (offices, workstations, hallways, common areas, reception, 
waiting areas, etc.) related to their perceptions of the effectiveness of the four types of 
work space design for learning, focusing, collaborating and socializing work modes. Data 
were developed for each of the research questions using WPI survey data and were 
analyzed using SPSS software. Descriptive statistics, Pearson correlations and 
coefficients of determination were used to establish findings. Pearson correlations were 
used to analyze the effect of independent variables on the dependent variables associated 
with the research questions. Separate Pearson correlations shown as p-values were 
calculated between the variable associated with each work mode, i.e., learning, focusing, 
collaborating, and socializing. Coefficients of determination were calculated from the p-
values. Descriptive findings are presented first, then Pearson correlations and findings are 
summarized with coefficients of determination.   
Analysis 
Descriptive statistics provided the mean, standard deviation and ‘n’ value for each 
variable and included frequencies of the responses to each of the six questions evaluated 
as part of this study. The number of respondents for all six questions ranged from 45,386 
to 27,009. A seven-point Leikert-type scale was used for the overall satisfaction question, 
and a five-point Leikert-type scale was used for the effectiveness questions. Descriptive 
interpretations for each of these scales were developed by the researcher and are given in 
Figure 4.1.  Correlation statistics were used to assess the effect of the independent 
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variable on the dependent variable by testing these questions and findings are presented 
using coefficients of determination developed from the p-values. 
Descriptive Analysis 
 The research questions explore the relationship between workers’ overall 
satisfaction with the physical work environment and effectiveness of spaces designed to 
support each of the four work modes. This relationship was first analyzed using 
descriptive data indicating worker perceptions of effectiveness of each work mode space 
type compared to their satisfaction with the overall physical work environment. 
Respondents were asked to use a Leikert-type scale of 1-7 or 1-5 (interpretation of 
Leikert responses followed the logic shown in Figure 4.1) to indicate their satisfaction 
with their overall physical environment (dependent variable) or effectiveness 
(independent variable levels) of each of the four work mode space types. Descriptive 
statistics for the research questions are reported in Tables 4.1 – 4.6 and Figures 4.2 – 4.7 
with summary descriptive statistics shown on Table 4.7. 
Overall Satisfaction 
The range of responses for workers’ overall satisfaction with their physical work 
environments including personal and communal workspaces, hallways, stairs, break 
rooms, reception areas was 1-7 based on a 7-point Leikert-type scale with four as the 
median response. The most frequent response was 6 or very satisfied.  The mean was 4.73 
with a standard deviation of 1.623 – both the highest mean score and the highest standard 
deviation. Survey participants indicated they are satisfied with their office spaces with 
61.8% indicating they were somewhat to extremely satisfied with their overall work 
  
95 
environment, the third highest scoring response. These data are documented in Table 4.1 
and Figure 4.2. 
Learning Workspaces 
The range of responses for effectiveness of learning mode workspaces was 1-5 
based on a 5-point Leikert-type scale with three as the median response. The most 
frequent response was 4 or somewhat effective. The mean of the responses was 3.69 or 
just above neither effective nor ineffective response; the standard deviation was .985. 
This question had one of the lowest mean scores and standard deviation indicating 
respondents found their leaning environments among the least effective. More than half 
of the respondents (58.2%) indicated that they found the learning mode environments 
somewhat effective or effective and represented the mean score for work mode space 
types. These data are documented in Table 4.2 and Figure 4.3. 
Focusing Workspaces 
The range of responses for effectiveness of focus mode workspaces was 1-5 based 
on a 5-point Leikert-type scale with three as the median response. The most frequent 
response was 5 or very effective. The mean score was 3.82 and standard deviation was 
1.136. This question had the second highest mean score among the five dependent 
variables and the second highest standard deviation. Spaces used for individual focused 
tasks were found to be somewhat or very effective by 64.4% of the respondents. These 
data are documented in Table 4.3 and Figure 4.4.   
Collaborating Workspaces 
Two data sets were collected for collaborating workspaces to explore the 
differences or similarities between the effectiveness of scheduled and unscheduled 
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spaces. The range of responses for effectiveness of collaborating work space was 1-5 
based on a 5-point Leikert-type scale with three as the median response.  
The most frequent response for scheduled collaborating meeting space was 4 or 
somewhat effective. The mean was 3.85 with a standard deviation of .981. This question 
had the highest means score and lowest standard deviation. Of the respondents, 67% 
found their collaborating spaces for scheduled meetings somewhat effective or effective. 
Scheduled meeting space was the highest scoring or most effective of each of the four 
work modes and five questions tested. These data are documented in Table 4.4 and 
Figure 4.5.   
The most frequent response unscheduled collaborating workspace was 4 or 
somewhat effective. The mean was 3.63 with a standard deviation of 1.030. This 
question had one of the lowest mean scores but the third highest standard deviation. Of 
the respondents, 55.6% indicated they found their unscheduled collaborating workspace 
as somewhat effective or effective. While scheduled meeting space was the highest 
scoring of the space types, the effectiveness of unscheduled spaces was the second 
lowest with the second broad range of responses.  These data are documented in Table 
4.5 and Figure 4.6. 
Socializing Workspaces 
The range of responses for effectiveness of socializing mode work spaces was 1-
5 based on a 5-point Leikert-type scale with three as the median response. The mean was 
3.49 with a standard deviation of .979. Socializing work space had the lowest mean score 
and the lowest standard deviation. Spaces for socializing received the lowest scores 
among the five dependent variables tested with 47.9% of respondents indicating that 
  
97 
these spaces were somewhat effective or effective.  Less than half of the respondents 
indicated that they thought socializing spaces were effective. These data are documented 
in Table 4.6 and Figure 4.7. 
Discussion Descriptive Statistics 
The descriptive data indicate that 61.8% of the respondents were satisfied with 
their overall work environment. Further, most respondents, over 50% in each category 
except socializing spaces, found their workspace for each of the four work modes to be 
effective. Learning spaces, unscheduled meeting spaces and socializing spaces scored 
lower than the score for worker satisfaction with the overall work environment.  These 
were the same test questions with the fewest number of respondents and are the space 
types where knowledge workers spend the least amount of their time during the work 
day.  
With regard to effectiveness of the of each work mode space type, a majority of 
respondents (67%) indicated that scheduled meeting environments were the most 
effective, which may confirm the importance of scheduled meeting spaces that support 
the collaborating work mode. The second most effective workspace mode was for 
focusing work, i.e., those solitary tasks that require concentration. Over 64% of 
respondents found their personal workspace to be somewhat effective or effective. Even 
socializing workspaces, the workspace mode that respondents found least effective, still 
scored over 47% in the somewhat effective to effective range. Socializing spaces 
received the lowest scores for effective work environments and also received the lowest 
frequency score.  
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Both scheduled and unscheduled meeting spaces were tested for the collaborating 
work mode.  For the purpose of this study these were identified as separate dependent 
variables and were addressed with two separate questions.  Scheduled meeting spaces had 
one of the highest frequency score (73.3%) and highest effectiveness score (67%).  
Unscheduled meeting spaces had one of the lowest frequency scores (65.4%) and 
effectiveness scores (55.6%). Learning workspaces scored 3.6% lower than the score for 
overall worker satisfaction (61.8%) and was the second lowest frequency score (58.5%). 
Of the five dependent variables, informal work modes of socializing and unscheduled 
collaborating were the two least effective workspaces.  Summary descriptive data are 
shown in Table 4.7 and Figure 4.8. 
Coefficient of Determination Analysis 
Coefficients of determination based on calculations from Pearson correlations 
were used to determine if there was a relationship between the dependent and 
independent variables and which of the independent variable levels had the greatest and 
least relationship. The dependent variable for each correlation was the workers’ overall 
satisfaction with their physical work environments (offices, workstations, hallways, 
common areas, reception, waiting areas) with five independent variable levels that tested 
the perceptions of the effectiveness of learning, focusing, collaborating (scheduled and 
unscheduled meeting spaces), and socializing work modes. Pearson correlation was used 
to correlate worker satisfaction with their overall work environment and worker 
perceptions of the effectiveness of spaces specifically provided to support the four work 
modes and coefficient of determination was used for the final analysis and findings. 
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Overall Satisfaction and Learning Workspaces 
The first correlation evaluated the overall relationship between worker 
satisfaction with their overall work environment and the effectiveness of learning 
workspaces.  Correlation testing found a positive relationship between overall workers’ 
satisfaction with their physical office environment and the effectiveness of learning mode 
workspaces. The correlation was .664 with a p-value of .336 resulting in a coefficient of 
determination of 11.29%. Frequency response for learning environments was one of the 
lowest percentages of responses with 40.5% missing from the evaluation while only 5.5% 
of the respondents were missing from the question for the independent variable on overall 
satisfaction with the work environment. As indicated in the literature review, learning is 
an aspect of worker job satisfaction and occurs in both formal and informal settings. 
While a positive relationship is indicated, future studies may consider issues associated 
with frequency of use (only 6% of knowledge worker time is spent in the learning work 
mode) and type of learning environments that are effective for the worker population.  
These data are documented in Tables 4.8 – 4.9. 
Overall Satisfaction and Focusing Workspaces 
The second correlation evaluated the relationship between worker satisfaction 
with their overall physical office environment and the effectiveness of personal 
workspaces or focusing environments. The correlation was .567 with a p-value of .433 
resulting in a coefficient of determination score of 19.63%, indicating a direct 
relationship between worker satisfaction with their overall physical work environment 
and effectiveness of focusing work mode spaces. Focusing workspaces received the 
highest coefficient of determination score.  The effectiveness of focusing spaces scored 
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higher (64.4%) than those for overall satisfaction with the work environment (61.8%). 
The question for effectiveness of focus workspaces was also the most frequently 
answered of the dependent variable questions. Findings noted in the 2008 Gensler 
Workplace Study indicate that 48% of worker time is spent in focusing environments and 
may account for the higher percentage of responses. Further study may investigate 
whether employers invest more in these workspaces because they understand a higher 
percentage of worker time is spent in these environments. Workers may find their ‘home 
base’ work areas more satisfying due to personalization of their individual workspace, 
comfort, or familiarity. These data are documented in Tables 4.10 – 4.11. 
Overall Satisfaction and Collaborating Workspaces 
The next correlations evaluated the relationship between worker satisfaction with 
their overall physical office environment and the effectiveness of scheduled and 
unscheduled meeting spaces for the collaborating work mode. Because collaborating 
occurs both formally in scheduled meeting spaces and informally in unscheduled meeting 
spaces, the study tested both independent variable levels. The correlation exploring the 
relationship between scheduled collaborating meeting spaces was .640 with a p-value of 
.360 and coefficient of determination score of 12.96% indicating a positive relationship 
between worker satisfaction with the overall physical work environment and 
effectiveness of collaborating spaces associated with scheduled meeting environments. 
Scheduled meeting spaces received the median score for coefficient of determination. 
The question for the effectiveness of scheduled workspaces was the highest scoring 
(67.01%) dependent variable and among the most frequently answered questions 
(72.4%).  These data are documented in Tables 4.12 – 4.13. 
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Because collaborating can occur formally and informally, scheduled and 
unscheduled meeting environments were tested. This question addresses collaborating 
workspaces for unscheduled meetings.  The correlation for collaborating unscheduled 
meeting spaces with satisfaction with the overall workspace was .617 with a p-value of 
.383 and a coefficient of determination of 14.67%, indicating a direct relationship 
between worker satisfaction with the overall work environment and effectiveness of 
collaboration workspaces for unscheduled meetings spaces.  The score for the 
effectiveness of unscheduled meeting environments was 11.4% lower than scheduled 
environments. Response frequency was also 7.9% lower for unscheduled meeting spaces.  
These data indicate that while the effectiveness scores were low, this space type is 
important to worker satisfaction with their overall work environment. These data are 
documented in Tables 4.14 – 4.15. 
Overall Satisfaction and Socializing Workspaces 
This question evaluated the relationship between worker satisfaction with their 
overall physical office environment and the effectiveness of informal spaces that support 
the socializing work mode. The correlation was .714 with a p-value of .286 resulting in a 
coefficient of determination score of 8.18%, indicating a direct relationship between 
worker satisfaction with their overall physical work environment and effectiveness of 
informal spaces designed for the socializing work mode.  The score for this dependent 
variable was the lowest (47.9%) and also the least frequently answered question.  The 
data reported in the 2008 Gensler Workplace Study indicate that workers spend only 6% 
of their time in socializing environments.  Further investigation of this topic may consider 
whether fewer resources are committed to making these spaces functional for their 
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purpose or whether workers’ time spent in this work mode is under reported by workers 
concerned with the negative perceptions of some organizations regarding socializing as a 
non-productive activity. These data are documented in Tables 4.16 – 4.17.  
Discussion Correlation 
 The primary research question explores perceptions of workers’ satisfaction with 
their overall physical work environment (dependent variable) with the effectiveness of 
spaces designed to support each of four work modes including focusing, learning, 
collaborating and socializing (independent variable levels). Because collaboration can 
occur through both scheduled and unscheduled events, both conditions were evaluated. 
For these evaluations significance was established at the 0.01 level with p-values less 
than 0.01. Findings were based on coefficient of determination percentages developed 
from p-values. These summary data are documented in Table 4.18. 
 Effectiveness of focusing workspaces that support tasks that require concentration 
and individual work had the highest correlation with overall satisfaction with the work 
environment with coefficient of determination score of 19.63%, the highest in the study. 
While unscheduled spaces for collaborating had the second lowest score for 
effectiveness, these spaces received the second highest coefficient of determination  score 
of 14.67% indicating the these spaces may not be considered as effective as those for 
other work modes but they are important contributors to workers’ perceptions of 
satisfaction with their overall physical environment. Scheduled meeting space for 
collaborating work mode was the median correlation with a coefficient of determination 
score of 12.96%. Learning and socializing workspaces were correlated with overall 
worker satisfaction with the work environment, both ranked below the median with 
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learning receiving a score of 11.29% and socializing spaces ranking lowest among the 
independent variable levels with a score of 8.18%. 
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CHAPTER FIVE 
 CONCLUSIONS 
Through each economic age enterprise leaders have sought to achieve the greatest 
productivity from the technology, human and natural resources available for their time 
and place. Productivity, understood as economic output, is the differentiator between top-
performing companies and those that struggle to compete (Gensler, 2008; Hall, 2010).  In 
the Conceptual Age productivity may be measured in profit but may also be measured by 
many other means including but not limited to number of patents, innovation, efficiency, 
speed to market, customer satisfaction and market share. In the global economy of the 
Conceptual Age there has been increasing awareness of the impact of the physical work 
environment on worker productivity (Duffy, 1998; Florida, 2002).  
The purpose of this research was to explore workers’ perceptions of the 
effectiveness of their office workspaces designed to support the four primary work modes 
of Conceptual Age office workers and how this may impact their satisfaction with their 
overall work environment. This chapter discusses conclusions from these research 
findings with suggested actions for further exploration of the topic. 
Workers’ perceptions of the effectiveness of their workspaces may be an indicator 
of overall satisfaction with the physical work environment. Workplace effectiveness 
contributes to worker satisfaction, a factor of worker engagement (Gallup, 2012; Harter, 
et al, 2003). The relationship between workers’ overall satisfaction with their physical 
work environments and their perception of the effectiveness of workspaces is a 
characteristic that distinguishes high-performing companies (Gensler, 2008). Previous 
research does not address whether spaces designed to support specific work modes 
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contribute to worker satisfaction with their overall work environment and do not identify 
which are most or least related to satisfaction.  Greater understanding of the relationship 
between satisfaction and effectiveness of spaces designed to support specific work modes 
may diagnose where corporate leaders could invest in the workplace to improve worker 
satisfaction and engagement, a factor that contributes to a more successful bottom-line 
(Gallup, 2012). To understand these relationships two primary research questions and 
four secondary questions were developed that address the dependent and independent 
variables. Conclusions are developed from the analysis presented in Chapter Four and are 
presented in the next section. 
Conclusions 
Finding One – Focusing Workspaces. Personal workspaces designed for 
focusing tasks were identified to be the second most effective work space type with 
64.7% of respondents indicating they were satisfied or very satisfied with their personal 
workspace.  Focusing workspaces had the highest coefficient of determination with 
workers’ satisfaction with their overall physical environment (19.63%) indicating that of 
the four workspace types, personal workspace is the greatest contributor to workers’ 
satisfaction with their overall physical work environment. 
Focusing workspaces are often personal workstations or offices that serve as the 
worker’s primary workspace where their work tools and personal items reside.  Even in 
Conceptual Age companies, the Gensler 2008 study found that workers spend 48%, the 
largest percentage of their time, at their personal work space in quiet, solitary work tasks.  
The effectiveness of focusing workspaces was the second highest score for work mode 
spaces but scored 3.5% higher than their satisfaction with the overall work environment.  
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The question regarding focusing workspace also had the fewest number of missing 
responses with 82.5% of all respondents answering this question.  This is likely due to 
most workers having a personal workstation or office and therefore they responded to the 
question rather than choosing not to answer the question. While this may indicate a 
general satisfaction with the function of their personal workspace, data was not collected 
about the reasons for their satisfaction that may result from familiarity with their space, 
opportunity to personalize their space or other attributes not necessarily related to design.  
Personal workstations or office sizes are shrinking with a redistribution of space 
to provide more places for collaborating, learning and socializing (Becker &Steele, 1995; 
Duffy, 1998). Some personal workspace reduction is also due to the size of computers 
and equipment becoming smaller.  Because Conceptual Age workers are increasingly 
mobile working in a variety of environments both inside the corporate workplace and 
spaces outside the office, over the past 15 years there has been persistent pressure to 
downsize real estate committed to personal workspaces. Further investigation may be 
indicated to determine if focusing workspaces need to accommodate informal 
collaborating spaces for unscheduled meetings or informal peer-to-peer learning among 
small groups of workers that are easily reconfigurable to accommodate these needs 
throughout the workday. 
Finding Two - Learning Workspaces. Satisfaction with learning environments 
had the second lowest coefficient of determination (11.29%) and was the median 
response to the question regarding worker perceptions of effectiveness with 58.25% of 
respondents indicating that they were satisfied or very satisfied with their learning 
workspaces.  
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The study did not specify whether the question was referring to formal learning 
environments (classrooms) or informal learning spaces that may occur at personal 
workspaces, collaborating or socializing spaces. Learning often occurs peer-to-peer at 
workspaces that are not identified as classrooms. Data from the 2008 Gensler workplace 
study indicates that only 6% of workers’ time is dedicated to learning activities however 
workers indicate opportunities to learn is an important factor in determining choice of 
employment and furthering their career development (Florida, 2002; Gallup, 2012). For 
this reason the respondents may be underreporting the time spent learning or where 
learning activities occur due to the structure of the question. Further study is indicated to 
determine the specific space type and attributes of those spaces that workers recognize as 
learning environments. The quality of workforce is an attribute that differentiates top-
performing companies and may be a key to recruiting and retaining the best talent in the 
Creative or Conceptual Age (Florida, 2002).  Environments that support a learning 
organization are a differentiator in companies that strive to be industry leaders (Florida, 
2002; Gensler, 2008). 
Finding Three – Collaborating Workspaces. Collaborating workspaces were 
evaluated in two dimensions, spaces for both scheduled and unscheduled meetings.  
Findings from the 2008 Gensler Workplace Study indicate that 32% of Conceptual Age 
workers’ time is spend in collaborating work tasks – the second highest quantity of their 
work time.  
Scheduled meeting spaces received the highest score for effectiveness with 
67.01% of respondents indicating that scheduled collaborating meeting spaces were 
effective or very effective, while unscheduled spaces for collaboration was 55.6%, one of 
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the lowest scores. Unscheduled meeting spaces received the second lowest effectiveness 
score and reported 11% lower than the score for scheduled meeting spaces. Scheduled 
meeting spaces was the median coefficient of determination with a score of 12.96%.  
Unscheduled meeting spaces had the second highest coefficient of determination with a 
score of 14.67%.  These scores indicate that while workers find the spaces designed for 
unscheduled meetings relatively ineffective they are important to workers’ perceptions of 
satisfaction with their overall work environment, while spaces for scheduled meetings 
were perceived to be relatively effective, they have less impact on workers’ satisfaction 
with their overall physical work environment. 
The question of the effectiveness of scheduled meeting spaces had the second 
fewest number of missing responses (26.7%).  This may be an indicator of the frequency 
of use or importance of scheduled meeting necessary for collaboration in Conceptual Age 
workplaces. Unscheduled meeting spaces had the lowest frequency which may indicate 
that two-thirds of the respondents may not use spaces for informal collaboration or 
appropriate spaces are unavailable for such meetings. 
Findings from this study indicate further study of the issue of importance of 
collaborating spaces in corporate workspaces and their role in furthering the development 
of shared values, goals and corporate culture – those issues associated with social 
sustainability. Greater understanding of specific attributes of collaborating spaces 
including flexibility to move furniture within the space to accommodate different needs, 
requirements for technology, location relative to personal work environments or other 
shared resources necessary to achieve maximum effectiveness may be explored in future 
studies.  
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Finding Four – Socializing Workspaces. Spaces designed for socializing were 
found to be least effective with only 47.9% of workers indicating they found these spaces 
to be effective or very effective and had the lowest scores in relationship to satisfaction 
with the overall office workplace with a coefficient of determination score of 8.18%. 
These scores indicate that workers perceptions of socializing spaces to be both ineffective 
but they also have the least impact to their satisfaction with their overall physical work 
environment. 
Socializing workspaces are places designed to accommodate informal worker 
gatherings. These informal spaces support the development of trust and social cohesion 
as well as cross pollination of ideas among different work groups or teams (Chui, 2004; 
Handy, 1990). Even in Conceptual Age companies, the 2008 Gensler study data indicates 
that workers spend only 6% of their time in socializing work tasks.  Effectiveness of 
socializing workspaces scored 13.9 % lower than their satisfaction with the overall work 
environment. The question regarding socializing work space also had the highest number 
of missing responses with 43.8% of the respondents not answering this question.  This 
may be due to most workers’ concern that socializing is not perceived as a legitimate 
work task and therefore may be underreporting the time spent in socializing activities or 
the inadequacy of the design or location of spaces designated for the purpose of 
socializing. 
Discussion 
The primary research question explores workers’ satisfaction with their overall 
physical work environments (offices, workstations, hallways, common areas, reception, 
waiting areas, etc.) related their perceptions of effectiveness of workspaces designed to 
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support focusing, learning, collaborating and socializing work modes. Findings indicate 
that there is a positive relationship between workers’ satisfaction with the overall 
physical office workplace and their perceptions of the effectiveness of each space type. 
The highest coefficient of determination was found between overall satisfaction with the 
overall work environment and focusing or personal workspaces and 
collaborating/unscheduled meeting spaces.  
While there are four clear types of work tasks in the Conceptual Age, worker still 
spend 48% of their time in focusing work tasks and 32% of their time in collaborating 
work (Gensler, 2008). This study reveals that workers’ perceptions of effectiveness of 
focusing work spaces provided the second highest score of 64% and the highest 
coefficient of determination with 19.63%. Study findings also report that unscheduled 
meeting spaces for collaborating tasks are only perceived as effective by 55.6% of 
respondents but are important to worker satisfaction with their overall work environment 
as indicated by the coefficient of determination score of 14.67%. 
Satisfied workers are more engaged with their work (Gallup, 2012) and more 
engaged workers tend to be more productive (Harter, et al, 2012). However, as corporate 
leaders address concerns regarding managing rising real estate costs there is continued 
pressure to downsize personal workspaces and create space efficiency (Becker, 2004; 
Duffy, 1998). Data from this study suggests that focusing workspaces and unscheduled 
workspaces that support the collaborating work mode are important to worker 
satisfaction.  The design of personal workspace has deconstructed into open benching 
systems similar to the large open studios of the early Industrial Age as shown in Figures 
2.2 and 2.3. Based on the findings of this study corporate real estate and facilities leaders 
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may consider the specific needs of workers in the focusing and collaborating work 
modes. Future design concepts may explore personal focusing workspaces as flexible, 
multi-functional workspaces that provide some auditory and visual privacy through the 
use of screens and enhance the opportunity for informal interaction for collaborating, 
learning and socializing at or adjacent to the workstation. New models for workstation 
configuration may be explored to accommodate a broader range of functional worker 
needs while providing space efficiency. 
Office workplace design decisions are largely driven by corporate real estate 
managers and facility managers. Their facility goals focus on the bottom line in an effort 
to achieve the highest productivity from their employees. This research was designed to 
determine whether there was a relationship between worker satisfaction with their overall 
work environment and perceptions of the effectiveness of specific work space types 
designed for each of the four work modes of the Conceptual Age. This is an early step in 
understanding the relationship between space design, worker satisfaction and perceptions 
of the effectiveness of specific workspace types and may lead to further investigation of 
how these spaces effect worker productivity.  
Table 4.18 indicates the summary data regarding the effectiveness of satisfaction 
with the overall work environment and each of the four work mode types.  These findings 
may be an indicator of where corporate real estate managers may invest in specific 
attributes of the physical workplace to achieve higher employee satisfaction. Findings 
also indicate overall lower effectiveness scores for interactive spaces including learning, 
unscheduled meeting and socializing workspaces. Although the second highest 
correlation with overall satisfaction was with spaces designed for unscheduled meetings 
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or collaborating spaces, these spaces received the second lowest score for effectiveness.  
Together these may indicated a greater need for informal spaces for collaborating, 
learning and socializing. Corporate real estate and facility managers may consider 
improvements to spaces for these spaces as a means to improve worker satisfaction and 
engagement. These space types are associated with building trust, commitment to goals, 
improvement in innovation and embedding shared values as an important aspect of 
corporate culture. 
Office Workspace of the Future and Implication for Further Study 
As enterprises continue to evolve the global trends and issues associated with 
continued diversification of the workforce, issues associated with sustainability and the 
influence of ever-changing technology are challenges that will distinguish top-performing 
companies from those that struggle to remain relevant in a shifting global economy. The 
role of office workplaces is shifting too – from industrial production-focused office 
‘factories’ to centers for innovation, research and learning. In the past workers had to go 
to a specific place to work and success was evaluated based on attendance (issues of 
seniority and longevity), efficiency (quantity of output) and a hierarchical system of 
rewards. In the late Information Age and early Conceptual Age it became evident that 
technology had enabled work in such a way that workers no longer needed to go to a 
corporate center to accomplish many of their work tasks. The relevance of the corporate 
office work center was in question – what was its purpose and role of the institutional 
office workplace in the success of corporate enterprise? The work of Duffy, Becker, 
Steele and others through this period found that as technology had changed to enable 
work untethered from the corporate workplace, that the nature of work itself had changed 
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and four clear work modes emerged that described the types of tasks of Conceptual Age 
workers – focusing, learning, collaborating and socializing. While the largest percentage 
of workers time is still spent in focusing tasks, 52% of time is spent in collaborating, 
learning and socializing tasks that were rarely considered legitimate aspects of work in 
earlier economic periods. Many focusing tasks can be accomplished away from the 
corporate work center.  However, issues of trust, shared goals and values and social 
cohesion – issues associated with social sustainability, are understood to be essential 
components of an organization’s cultural code or DNA and distinguish top-performing 
companies (Gensler, 2008). Collaborating and socializing tasks are associated with 
innovation – speed to market, higher customer satisfaction and new patents that catapult 
good firms into positions as industry leaders. The learning work mode is valued by both 
corporate leadership as an aspect of recruiting and retaining the very best workers as well 
as workers themselves who understand the need for constant upgrading of their 
knowledge and skills necessary to compete for the best jobs. Much of institutional or 
formal classroom learning can easily happened remote from the corporate office center 
through on-line learning. However, because 70% of learning is peer-to-peer and often 
face-to-face, much of the learning work mode will continue to occur at corporate office 
centers. The role of the institutional office has shifted from centers of work for individual 
focusing tasks to vibrant offices that provide spaces that encourage collaborating, 
informal learning and socializing – those tasks that contribute to thought leadership and 
healthy corporate culture that enable the workers to achieve both high performance 
(economic output) necessary for corporate economic sustainability and personal 
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satisfaction sought by multigenerational Conceptual Age workers (Gensler, 2010; Pink, 
2005). 
Corporate real estate and facility mangers continue to look for opportunities to 
reduce overhead associated with office space but also understand the importance of 
providing appropriate work environments that enhance worker engagement as an 
important factor in their success (Gallup, 2012). As they continue to look for 
opportunities for operational efficiency and effectiveness, this study was designed to 
initiate further exploration of the topic of worker satisfaction with their overall work 
environment and their perceptions of the effectiveness of their corporate work spaces – 
issues that contribute to the relevance of corporate workplaces for both workers and 
corporate leaders. 
Findings from this study indicate that the corporate workplace provides space that 
workers find effective for focusing work tasks.  However, those are often the same tasks 
could be done in spaces that are not within the corporate work environment. The study 
further found that informal meeting spaces unscheduled collaborating is an important 
factor to employee satisfaction but was one of the least effective workspace types. 
Further study is needed to better understand the needs of workers in the interactive work 
tasks associated with learning, collaborating and socializing. Perhaps new models of 
personal workspace could be explored that may include space or furnishings that 
accommodate informal meetings at the personal workspace or immediately adjacent as a 
means to provide space-efficient solutions that corporate real estate leaders are requiring 
as well as meeting the needs of workers who spent 52% of their time in such work tasks 
but currently find them to ineffective in supporting these modes of work. 
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Table 3.1  
Sample Description  
Characteristic Percent 
AGE  
   Millennial (born after 1977) 12 
GenX (born 1965-1977) 35 
Boomer (born 1946-1964) 42 
Traditionalist (1945 or earlier) 11 
Years with Company  
Less than 1 year 7 
1 to 2 years 9 
3 to 4 years 17 
5 to 7 years 32 
8 to 10 years 21 
More than 10 years 14 
Gender  
Male 47 
Female 53 
Employment Status  
Full time 100 
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Table 3.2.  
Variables Associated WPI Questions 
 
Variables WPI 
Measure 
Dependent: 
Workers’ satisfaction with their overall 
work environment (outcome or effect). 
Question: 
Q.2.2 Overall, how satisfied are you with the physical 
work environment, which includes all offices, 
workstations, hallways, common areas, reception, 
waiting areas, etc.? 
Independent: 
Workers’ perceptions of the effectiveness 
of spaces designed to support each of the 
four work modes.  (inputs that effect 
outcome). 
 
Variable levels: 
 
   Focusing 
 
   Learning 
 
   Collaborating / scheduled 
 
 
   Collaborating / unscheduled 
 
   Socializing 
Questions: 
Q.3.4.B.b. How effective are [the spaces designed to 
support each of the work modes] for the activities 
performed there? 
 
 
 
 
Q.3.4.B.b.1.Focused individual work (requiring 
concentration) 
 
Q.3.4.B.b.2. Training/learning new skills 
 
Q.3.4.B.b.3.1 Scheduled meetings or phone calls with 
colleagues (face-to-face or tele/video) 
 
Q.3.4.B.b.3.2 Unscheduled meetings or phone calls 
with colleagues (face-to-face or tele/video) 
 
Q3.4.B.b.5Social interaction/breaks with colleagues? 
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Table 3.3  
Research Questions, Variables, WPI Questions, Scales and Analysis Method 
Study Questions Dependent 
Variable 
S
c
a
le
 WPI Question/ 
Code 
Independent 
Variable 
S
c
a
le
 WPI Question/ 
Code 
Analysis 
 
SQ1.  
To what level 
does the 
effectiveness of 
learning 
workspaces 
contribute to 
workers’ overall 
satisfaction with 
their work 
environment? 
 
Workers’ 
satisfaction with 
the design of the 
physical work 
environment 
depends on the 
effectiveness of 
workspace types. 
 
 
1-7 
 
 
Q2.2 
Overall, how 
satisfied are you 
with the 
physical work 
environment, 
which include 
all offices, 
workstations, 
hallways, 
common areas, 
reception, 
waiting areas, 
etc.? 
The 
effectiveness 
of spaces 
designed to 
support each 
of the four 
work modes 
contribute to 
workers’ 
satisfaction 
with their 
overall 
physical work 
environment. 
 
1-5 
 
3.4.b.2 
How effective 
are these spaces 
for the activities 
performed there 
– Training or 
learning new 
skills? 
 
Descriptive 
statistics 
Mean/SD 
Pearson 
Correlation 
Coefficient 
of 
Determina-
tion 
 
SQ2. To what 
level does the 
effectiveness of 
focusing 
workspaces 
contribute to 
workers’ overall 
satisfaction with 
their work 
environment? 
 
Workers’ 
satisfaction with 
the design of the 
physical work 
environment 
depends on the 
effectiveness of 
workspace types. 
 
 
1-7 
 
Q2.2 
Overall, how 
satisfied are you 
with the 
physical work 
environment, 
which include 
all offices, 
workstations, 
hallways, 
common areas, 
reception, 
waiting areas, 
etc.? 
 
The 
effectiveness 
of spaces 
designed to 
support each 
of the four 
work modes 
contribute to 
workers’ 
satisfaction 
with their 
overall 
physical work 
environment. 
 
1-5 
 
3.4.b.1 
Also, how 
effective are 
these spaces for 
the activities 
performed there 
– Focusing 
individual work 
(requiring 
concentration)? 
 
Descriptive 
statistics 
Mean/SD 
Pearson 
Correlation 
Coefficient 
of 
Determina-
tion 
 
SQ3. To what 
level does the 
effectiveness of 
collaborating 
workspaces 
contribute to 
workers’ overall 
satisfaction with 
their work 
environment? 
 
Workers’ 
satisfaction with 
the design of the 
physical work 
environment 
depends on the 
effectiveness of 
workspace types. 
 
 
1-7 
 
Q2.2 
Overall, how 
satisfied are you 
with the 
physical work 
environment, 
which include 
all offices, 
workstations, 
hallways, 
common areas, 
reception, 
waiting areas, 
etc.? 
 
The 
effectiveness 
of spaces 
designed to 
support each 
of the four 
work modes 
contribute to 
workers’ 
satisfaction 
with their 
overall 
physical work 
environment. 
 
1-5 
 
3.4.b.3.1 
3.4.b.3.2 
How effective 
are these spaces 
for the activities 
performed there 
– scheduled or 
unscheduled 
meetings or 
phone calls 
(collaborating) 
with 
colleagues? 
 
Descriptive 
statistics 
Mean/SD 
Pearson 
Correlation 
Coefficient 
of 
Determina-
tion 
SQ4. To what 
level does the 
effectiveness of 
socializing 
workspaces 
contribute to 
workers’ overall 
satisfaction with 
their work 
environment? 
Workers’ 
satisfaction with 
the design of the 
physical work 
environment 
depends on the 
effectiveness of 
workspace types. 
 
 
1-7 
Q2.2 
Overall, how 
satisfied are you 
with the 
physical work 
environment, 
which include 
all offices, 
workstations, 
hallways, 
common areas, 
reception, 
waiting areas, 
etc.? 
The 
effectiveness 
of spaces 
designed to 
support each 
of the four 
work modes 
contribute to 
workers’ 
satisfaction 
with their 
overall 
physical work 
environment. 
 
1-5 
3.4.b.5 
How effective 
are these spaces 
for the activities 
performed there 
– Social 
interaction and 
breaks with 
colleagues? 
Descriptive 
statistics 
Mean/SD 
Pearson 
Correlation 
Coefficient 
of 
Determina-
tion 
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Table 4.1.  
WPI Summary Descriptive Statistics of Overall Satisfaction with the Work 
Environment. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Satisfied 
1 
Not at all Satisfied 
1601 3.3 3.5 3.5  
2  
Dissatisfied 
3829 8.0 8.4 12.0  
3 
Somewhat 
Dissatisfied 
5468 11.4 12.0 24.0  
4 
Neither satisfied or 
Dissatisfied 
6426 13.4 14.2 38.2  
5 
Somewhat Satisfied 
10663 22.2 23.5 61.7 23.5 
6 
Satisfied 
11705 24.4 25.8 87.5 25.8 
7 
Extremely Satisfied 
5694 11.9 12.5 100.0 12.5 
Missing 2634 5.5 NA NA NA 
Total 48020 100.0 100.0 NA 61.8 
Mean = 4.73 
Standard Deviation = 1.623 
Mode = 6 
61.8% of respondents were somewhat to extremely satisfied 
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Table 4.2.  
 
WPI Summary Descriptive Statistics for Effectiveness of Learning Workspaces. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Effective 
1 
Not Effective 
728 1.5 2.5 2.5  
2  
Somewhat 
Effective 
2020 4.2 7.1 9.6  
3 
Neither 
Effective or Not 
Effective 
5200 19.2 32.2 41.8  
5 
Somewhat 
Effective 
10012 20.8 35.1 76.9 35.1 
6 
Effective 
6602 13.7 23.1 100.0 23.1 
Missing 19,458 40.5 NA NA NA 
Total 48,020 100.0 100.0 NA 58.2 
Mean = 3.69 
Mode = 5 
Standard Deviation = .985 
58.2% of respondents found learning spaces to be somewhat effective or effective 
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Table 4.3.  
WPI Summary Descriptive Statistics for Effectiveness of Focusing Workspaces. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Effective 
1 
Not Effective 
1853 3.9 4.5 4.5  
2  
Somewhat 
Effective 
3392 7.1 8.3 12.8  
3 
Neither Effective 
or Not Effective 
9325 19.4 22.8 35.6  
4 
Somewhat 
Effective 
11834 24.6 28.9 64.5 28.9 
5 
Effective 
14506 30.2 35.5 100.0 35.5 
Missing 7110 14.8 NA NA NA 
Total 48020 100.0 100.00 NA 64.4 
Mean = 3.82 
Mode = 5 
Standard Deviation = 1.136 
64.4% of respondents considered the focus workspaces to be somewhat effective or effective 
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Table 4.4.  
WPI Summary Descriptive Statistics for Scheduled Workspaces that Support the 
Collaborating Workspaces. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Effective 
1 
Not Effective 
801 1.7 2.3 2.3  
2  
Somewhat 
Effective 
2144 4.5 6.1 8.4  
3 
Neither Effective 
or Not Effective 
8666 18.0 24.6 33.0  
4 
Somewhat 
Effective 
13409 27.9 38.1 71.1 38.1 
5 
Effective 
10191 21.2 28.9 100.0 28.9 
Missing 12809 26.7 NA NA NA 
Total 48020 100.00 100.0 NA 67.0 
Mean = 3.85 
Mode = 4 
Standard Deviation = .981 
67.0% of respondents considered the focus workspaces to be somewhat effective or effective 
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Table 4.5.  
WPI Summary Descriptive Statistics for Effectiveness of Unscheduled Workspaces that 
Support the Collaborating Workspaces. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Effective 
1 
Not Effective 
1079 2.2 3.4 3.4  
2  
Somewhat 
Effective 
2702 5.6 8.6 12.0  
3 
Neither Effective 
or Not Effective 
10197 21.2 32.4 44.5  
4 
Somewhat 
Effective 
10391 21.6 33.1 77.5 33.1 
5 
Effective 
7055 14.7 22.5 100.0 22.5 
Missing 16596 34.6 NA NA NA 
Total 48020 100.0 100.0 NA 55.6 
Mean = 3.63 
Mode = 4 
Standard Deviation = 1.030 
55.6 % of respondents considered the focus workspaces to be somewhat effective or effective 
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Table 4.6.  
WPI Summary Descriptive Statistics for Effectiveness of Socializing Workspaces. 
Leikert Score 
Interpretation 
Frequency Percent Valid 
Percent 
Cumulative 
percent 
Valid 
Percent 
Indicating 
Effective 
1 
Not Effective 
966 2.0 3.6 3.6  
2  
Somewhat 
Effective 
2238 4.7 8.3 11.9  
3 
Neither Effective 
or Not Effective 
10891 22.7 40.3 52.2  
4 
Somewhat 
Effective 
8470 17.6 31.4 83.5 31.4 
5 
Effective 
4444 9.3 16.5 100.00 16.5 
Missing 21011 43.8 NA NA NA 
Total 48020 100.00 100.0 NA 47.9 
Mean = 3.49 
Mode = 4 
Standard Deviation = .979 
47.9 % of respondents considered the focus workspaces to be somewhat effective or effective 
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Table 4.7.  
Summary Descriptive Statistics. 
 Overall 
Satisfaction 
Learning 
 
Focusing Collaborating 
Scheduled 
Collaborating 
Unscheduled 
Socializing 
Mean 4.73 3.69 3.82 3.85 3.63 3.49 
Variance 1.623 .985 1.136 .981 1.030 .979 
Satisfied with 
Work 
Environment 
61.83      
Somewhat - 
Effective 
 58.25 64.4 67.01 55.6 47.9 
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Table 4.8.  
Secondary Question One – Descriptive Statistics for Overall Satisfaction and 
Effectiveness of Learning Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Learning 
Workspaces 
N Valid 
45386 28562 
Missing 2634 19458 
Mean/Standard Deviation 4.73/1.623 3.69/.985 
Median 5.00 4.00 
Mode 6 4 
Minimum 1 1 
Maximum 7 5 
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Table 4.9.  
Secondary Question One – Correlation for Overall Satisfaction and Effectiveness of 
Learning Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Learning 
Overall        
Satisfaction with 
Work 
Environment 
Pearson 
Correlation 
1 .336
**
 
Sig. (1-tailed)  .000 
N 45386 27715 
Effectiveness 
Learn 
Pearson 
Correlation 
.336
**
 1 
Sig. (1-tailed) .000  
N 27715 28562 
**Correlation is significant at the 0.01 level (1-tailed). 
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Table 4.10.  
Secondary Question Two – Descriptive Data for Overall Satisfaction and Effectiveness of 
Focusing Workspaces. 
 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Focusing 
N Valid 45386 40910 
Missing 2634 7110 
Mean/Standard Deviation 4.73/1.623 3.82/1.136 
Median 5.00 4.00 
Mode 6 5 
Minimum 1 1 
Maximum 7 5 
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Table 4.11.  
Secondary Question Two – Correlation for Overall Satisfaction and Effectiveness of 
Focusing Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Focusing 
Overall 
Satisfaction with 
Work 
Environment 
Pearson 
Correlation 
1 .433
**
 
Sig. (1-tailed)  .000 
N 45386 39674 
Effectiveness 
Focus 
Pearson 
Correlation 
.433
**
 1 
Sig. (1-tailed) .000  
N 39674 40910 
**Correlation is significant at the 0.01 level (1-tailed). 
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Table 4.12. 
  
Secondary Question Three – Descriptive Data for Overall Satisfaction and Effectiveness 
of Scheduled Meeting Spaces for Collaborating Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Collaborating/
Scheduled 
Meetings 
N Valid 45386 35211 
Missing 2634 12809 
Mean/Standard Deviation 4.73 3.85 
Median 5.00 4.00 
Mode 6 4 
Minimum 1 1 
Maximum 7 5 
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Table 4.13.  
Secondary Question Three – Correlations Indicating Significance for Overall 
Satisfaction and Effectiveness of Scheduled Meeting Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Collaborating/ 
Scheduled 
Meeting 
Overall 
Satisfaction with 
Work 
Environment 
Pearson 
Correlation 
1 .360
**
 
Sig. (1-tailed)  .000 
N 45386 34111 
Effectiveness 
Scheduled 
Meetings 
Pearson 
Correlation 
.360
**
 1 
Sig. (1-tailed) .000  
N 34111 35211 
         **Correlation is significant at the 0.01 level (1-tailed). 
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Table 4.14.  
Secondary Question Three – Descriptive Data for Overall Satisfaction with Effectiveness 
of Unscheduled Meeting Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Collaborating/
Unscheduled 
Meeting 
N Valid 45386 31424 
Missing 2634 16596 
Mean/Standard Deviation 4.73 3.63 
Median 5.00 4.00 
Mode 6 4 
Minimum 1 1 
Maximum 7 5 
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Table 4.15.  
Study Question Three – Correlation for Secondary Question Three for Overall 
Satisfaction with the Work Environment and Unscheduled Meeting Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Collaborating/ 
Unscheduled 
Meeting 
Overall 
Satisfaction with 
Work 
Environment 
Pearson 
Correlation 
1 .383
**
 
Sig. (1-tailed)  .000 
N 45386 30448 
Effectiveness 
Unscheduled 
Meetings 
Pearson 
Correlation 
.383
**
 1 
Sig. (1-tailed) .000  
N 30448 31424 
**Correlation is significant at the 0.01 level (1-tailed). 
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Table 4.16.   
Secondary Question Four – Descriptive Data for Overall Satisfaction and Effectiveness 
of Socializing Workspaces. 
 Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Socializing 
N Valid 45386 27009 
Missing 2634 21011 
Mean/Standard Deviation 4.73/1.623 3.49/.979 
Median 5.00 3.00 
Mode 6 3 
Minimum 1 1 
Maximum 7 5 
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Table 4.17.  
Study Question Four – Correlation for Overall Satisfaction and Socializing Workspaces. 
 
Overall 
Satisfaction 
with Work 
Environment 
Effectiveness 
Socializing 
Overall 
Satisfaction with 
Work 
Environment 
Pearson 
Correlation 
1 .286
**
 
Sig. (1-tailed)  .000 
N 45386 26201 
Effectiveness 
Socialize 
Pearson 
Correlation 
.286
**
 1 
Sig. (1-tailed) .000  
N 26201 27009 
**Correlation is significant at the 0.01 level (1-tailed). 
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Table 4.18.  
Summary table indicating Coefficient of Determination, Pearson Correlations between 
the Independent Variable of Overall Satisfaction with the Work Environment and 
Dependent Variables for Each Workspace Type and Overall Satisfaction and 
Effectiveness scores. 
 Satisfaction 
with 
Overall 
Workplace 
Effective 
Learning 
Spaces 
Effective 
Focusing 
Spaces 
Effective 
Scheduled 
Collaborate  
Spaces 
Effective 
Unscheduled 
Collaborate 
Spaces 
Effective 
Socializing 
Spaces 
Correlation 
between 
satisfaction 
with the 
overall work 
place 
 .336** .433** .360** .383** .286** 
pValue  .664 .567 .640 .617 .714 
Coefficient of 
Determination 
 0.112896 
11.29% 
0.1818.7
18.75% 
0.1296 
12.96% 
0.146689 
14.69% 
0.081796 
8.18% 
Satisfied with 
work 
environment 
61.83%      
Somewhat-
Effective 
 58.25% 64.4% 67.01% 55.6% 47.9% 
**Correlation is significant at the 0.01 level (1-tailed); P is < 0.01. 
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Table 4.19. 
Summary Comparison Rank order of Coefficient of Determination and Individual Overall 
Satisfaction and Effectiveness scores. 
 
 Rank Order 
Coefficient of 
Determination 
 Rank Order 
Effectiveness and 
Overall Satisfaction 
Focusing 
 
18.75% Collaborating 
Scheduled 
67.01% 
Collaborating 
Unscheduled 
14.69% Focusing 
 
64.4% 
Collaborating 
Scheduled 
12.96% Learning 58.25% 
Learning 
 
11.29% Collaborating 
Unscheduled 
55.6% 
Socializing 
 
8.18% Socializing 47.9% 
  Overall  
Satisfaction 
61.83% 
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Figure 1.1. Work environment relationship to productivity and corporate performance. 
 
 
                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Performance Drivers Research Model 
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Figure 2.1. Economic Eras of modern human enterprise.   Adapted from A Whole New 
Mind: Why Right-Brainers Will Rule the Future, (p. 50), by D. Pink, 2005, New York: 
Penguin Books.  Copyright 2005 by Riverhead Books by Penguin Books.  
 
 
 
 
 
 
 
 
 
 
Economic Eras 
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Figure 2.2. Early office design inspired by factory assembly line, 1913. 
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Figure 2.3. Office organized as assembly line to support paper-based work, 1939. 
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Figure 2.4. Flexible ‘factory’ floor office design, paper-based work and electric 
typewriters, 1964. 
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Figure 2.5. Computers and typewriters share the new cubical work environment, 1988. 
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Figure 2.6. Design characteristics of process-based work of the early information 
economy office.  Adapted from Workplace research whitepaper, Gensler, 2006. 
Copyright 2006 by Gensler. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Information Economy: Characteristics of Process-Based Work 
Linear work processes – offices continued to be organized as factories 
Standardization –lower facility costs through space & furniture standards 
Hierarchy – status reflected by size of personal workspace and furnishings 
Cubicles –shift from private offices to cubicles 
Flexibility – frequent reconfiguration of workspace 
Technology – introduction of computers to the office environment 
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Figure 2.7. Dot.com economy Worker + Process office design characteristics.  Adapted 
from Workplace research whitepaper, Gensler, 2006.  Copyright 2006 by Gensler.  
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The dot.com Economy: Characteristics of Worker + Process-Based Work 
Technology – integration of digital tools into work environments 
Dynamic process – less linear and more networked 
No hierarchy – everyone is equal 
Flexibility – design adapts to change 
Amenities – focus on attracting and retaining talent 
Hoteling – a new concept introduced to enable a more mobile workforce 
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Figure 2.8. Dot.com economy workplace, informal and interactive. 
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Figure 2.9. Key findings contrasting top-performing and average companies. Adapted 
from 2008 Workplace Survey, Gensler, 2008. Copyright 2008 by Gensler. 
 
 
 
 
 
 
 
 
  
 
 
 
2008 Workplace Performance Index Study Key Findings 
Average companies spend 21% more time on focus work than top performers 
 
Employees at top performing companies spend 23% more time collaborating  
 
7 of 10 employees at top performing companies feel the design of stairways, hallways 
and corridors promotes a sense of community 
 
Top-performing companies consider learning 80% more critical to job success and 
spend 40% more time learning than average companies 
 
Top-performing company workers socialize 16% more than average companies and 
consider it almost three times more critical than average companies 
 
Average company workplaces are 64% effective and top-performing company 
workplaces are 80% effective 
 
Respondents from top-performing companies report higher levels of workplace 
satisfaction and of job satisfaction than average companies 
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Figure 2.10. Diagram of workspace demonstrating four work modes.  Adapted from 
Headquarters: new corporate differentiator, Gensler, 2010.  Copyright 2010 by Gensler. 
 
 
 
 
 
 
 
 
 
 
 
 
Workplace Work Modes 
focus learn 
collaborate 
socialize 
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Figure 2.11. Office design characteristics of People + Process + Technology of the 
creative economy. Adapted from Workplace research whitepaper, Gensler, 2006.  
Copyright 2006 by Gensler. 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Creative Economy: People + Process + Technology-Based Work 
People – talent recruitment and retention 
Performance-Focused – maximize human capital 
Brand – communicate mission & values through brand-infused spaces 
Interactive space – collaboration aimed at innovation 
Mobility – work settings inside and outside the corporate facility 
Openness – emphasizing access and visibility 
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Figure 2.12. Theoretical influences in office workplace design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Workplace Design – Theoretical Influences 
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Figure 2.13. Characteristics of Theory X management approach.  Adapted from The 
Human Side of Enterprise, (p. 33-34), by D. McGregor, 1960, New York: McGraw-Hill. 
Copyright 1960 by McGraw-Hill. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Theory X Principles 
“The average human being has an inherit dislike of work and will avoid it if he can. 
 
Because of this human characteristic of dislike of work, most people must be coerced, 
controlled, directed or threatened with punishment to get them to put forth adequate 
effort toward the achievement of the organizational objectives. 
 
The average human being prefers to be directed, wishes to avoid responsibility, has 
relatively little ambition, [and] wants security above all.” 
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Figure 2.14. Characteristics of Theory Y management approach.  Adapted from The 
Human Side of Enterprise, (p. 47-48), by D. McGregor, 1960, New York: McGraw-Hill.  
Copyright 1960 by McGraw-Hill. 
 
 
 
 
 
 
 
 
 
 
Theory Y Characteristics 
“The expenditure of physical and mental effort in work is as natural as play or rest.  
The average human being does not inherently dislike work. 
 
External control and the threat of punishment are not the only means for bringing 
about effort toward organizational objectives.  [Hu]mans will exercise self-direction 
and self-control in the service of objectives to which they are committed. 
 
Commitment to objectives is a [result] of the rewards associated with their 
achievement. 
 
The average human being learns under proper conditions not only to accept but to 
seek responsibly. 
 
The capacity to exercise a relatively high degree of imagination, ingenuity, and 
creativity in the solution of organizational problems is widely, not narrowly, 
distributed in the populations. 
 
Under conditions of modern industrial life, the intellectual potentialities of the 
average human being are only partially utilized.” 
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Figure 2.15. Characteristics of Theory Z management approach. Adapted from Theory Z, 
by W. Ouchi, 1982, New York: Avon Books.  Copyright 1982 by Avon Books. 
 
 
 
 
 
 
 
 
 
 
 
 
Theory Z Characteristics 
Workers highly value a working environment in which family, culture and tradition, 
and social institutions are regarded as equally important as the work itself. 
 
Workers have a well developed sense of order, discipline, and obligation to work 
hard. 
 
Workers can be trusted to do their jobs so long as management can be trusted to 
support them and look out for their well being. 
 
Management must have a high degree of confidence in workers because workers 
participate in the decisions of the company. 
 
Workers become generalist in order to have the competence to participate in 
management decisions. 
 
There is an emphasis on job rotation and training to gain broad knowledge of the 
company. 
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Figure 2.16. Characteristics that influence social cohesion. Adapted from Human Scale 
Development: conception, application and further reflections, by M. Max-Neef, A.  
Elizalde, and M.  Hopenhayn, 1991, New York: Apex. Copyright 1991 by Apex. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Characteristics of Social Cohesion 
 
Subsistence – Access to food, shelter, employment 
Protection – Safety and protection 
             Affection- Friendships, a good family, emotional care 
Understanding – Encouraged to be investigative and curious 
Participation – Ability to interact; share ideas and humor, mutual respect 
Idleness – Free to imagine a future, reflect on the past, dream and have fun 
Creation – Free to express passion, boldness, inventiveness and curiosity 
Identity - Sense of belonging, consistency, values, symbols 
Freedom – Be accepted—open-mindedness, tolerance 
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Figure 2.17. USGBC Guiding Principles.   Retrieved February 2007 from 
http://www.usgreenbuildingcouncil.org, by United States Green Building Council.  
 
 
 
 
 
 
 
 
 
 
 
 
 
USGBC Guiding Principles for the Built Environment 
 
Sustainability: respect the limits of natural systems and non-renewable resources by 
seeking solutions that produce and preserve natural, cultural and social capital. 
 
Equity: respect all communities and cultures and aspire to an equal socio-economic 
opportunity for all. 
 
Inclusiveness: practice and promote openness, broad participation and full 
consideration in all aspects of decision making processes. 
 
Progress: strive for immediate and measureable indicators of environmental, social 
and economic prosperity. 
 
Connectedness: recognize the critical linkage between humanity and nature as well as 
the importance of place-based decision-making and effective stewardship. 
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Figure 2.18. Summary sustainable design concepts for the built environment Data from 
Native to Nowhere: Sustaining Home and Community in a Global Age, by T.  Beatley, 
2004, Washington, DC: Island Press.  Copyright 2004 by Island Press. Cradle to Cradle: 
Remaking the Way We Make Things, by W. McDonough and M. Braungart, 2002, New 
York: North Point Press.  Copyright 2002 by North Point Press. Retrieved February 2007 
from http://www.usgreenbuildingcouncil.org by United States Green Building Council. 
Ecological Design, by S. Van Der Ryn, and S. Cowan, 1996, Washington: Island Press. 
Copyright 1996 by Island Press. 
 
 
 
 
 
 
Environmental Sustainability: issues associated with human health and 
wellbeing 
Use regenerative processes and materials / respect limits of natural systems 
Create and restore harmony between human activities and natural systems 
Recognize interdependence of human design and the natural world 
Encourage stewardship of natural place assets 
Exercise care in use of new technology & data considering unintended consequences 
 
Social Sustainability: issues associated with equity and cohesion 
Preserve social and cultural capital 
Encourage effective stewardship of cultural and social place assets 
Provide inclusive decisions to create shared commitment to the common good 
Consider issues associated with community cohesion 
 
Economic Sustainability: issues associated with productivity 
Create long-term value considering maintenance, processes & standards 
Adopt flexible planning principles that consider long-term use and change 
Provide a variety of workspace types that support worker productivity 
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Figure 2.19.  The interrelated dimensions of office design principles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Workplace Design Principles 
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Figure 2.20. Characteristics of office workplace ecology. Adapted from Offices at Work, 
(p. xix), by F. Becker, 2004, San Francisco: Jossey Bass.  Copyright 2004 by Jossey 
Bass. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Office Workplace Ecology 
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Late Information Age Work Tasks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.21 Work tasks of the late Information Age. Adapted from The New Office (p. 
78), by F. Duffy, 1998, London: Conran Octopus Limited.  Copyright 1998 by Conran 
Octopus Limited.  
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Figure 2.22. Related components of efficiency or cost and effectiveness or value. 
Adapted from The New Office, (p. 47), by F. Duffy, 1998, London: Conran Octopus 
Limited.  Copyright 1998 by Conran Octopus Limited. 
 
  
Value and Performance 
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Figure 2.23. Principles of effective of office workplaces. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Value and Performance Value and Performance Eff ctive Workpl ce 
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Figure 2.24. Percentage of time workers engage in each work mode. Adapted from 2008 
Workplace Survey, Gensler, 2008.  Copyright 2008 by Gensler. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Worker Engagement in each Work Mode 
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Research Questions 
Primary Research 
Questions 
 
 
 
 
 
 
 
 
Secondary Question 1 
What is the relationship between workers’ overall satisfaction with their 
physical work environments (offices, workstations, hallways, common 
areas, reception, waiting areas, etc.) their perceptions of the effectiveness 
of workspaces  designed to support learning, focusing, collaborating and 
socializing work modes? 
 
Which workspace types have the greatest and least relationship with 
workers’ satisfaction with their overall physical work environment? 
 
 
SQ1: What is the relationship between workers’ overall satisfaction with 
their physical work environment and workers’ perceptions of the 
effectiveness of their learning workspaces? 
 
Secondary Question  2 SQ2: What is the relationship between workers’ overall satisfaction with 
their physical work environment and workers’ perceptions of the 
effectiveness of their focusing workspaces? 
 
Secondary Question 3 SQ3: What is the relationship between workers’ overall satisfaction with 
their physical work environment and workers’ perceptions of the 
effectiveness of their formal and informal collaborating workspaces? 
 
Secondary Question  4 SQ4: What is the relationship between workers’ overall satisfaction with 
their physical work environment and workers’ perceptions of the 
effectiveness of their socializing workspaces? 
 
Figure 3.1. Primary and secondary research questions. 
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Satisfaction (1-7) Effectiveness (1-5) 
   
1 Not at all satisfied Not effective 
2 Dissatisfied Somewhat effective 
3 Somewhat dissatisfied Neither ineffective or effective 
4 Neither dissatisfied or satisfied Somewhat effective 
5 Somewhat satisfied Effective 
6 Satisfied NA 
7 Extremely satisfied NA 
Figure 4.1. Leikert-type scale value interpretation by researcher. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Leikert Scale Interpretation 
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Figure 4.2. WPI – overall satisfactions with the work environment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Overall Satisfaction 
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Figure 4.3. WPI – effectiveness of learning workspaces. 
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Effectiveness – Scheduled Meetings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.4. WPI – effectiveness of focusing workspaces. 
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Figure 4.5. WPI – effectiveness of scheduled workspaces that support the collaborating 
workspace.  
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Figure 4.6. WPI – effectiveness of unscheduled workspaces that support the 
collaborating workspace. 
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Figure 4.7. WPI – effectiveness of socializing workspaces. 
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Figure 4.8. WPI Summery results for each of the independent variables with the 
dependent variable. 
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